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Introduction 



This book provides froubleshcMting and repair 
Instructions for the VlC-1541 scries disk 
drives, Models 1540, 1541, and 1542, 
When the text is referring to dl tfiree models, the 
nomenclatvire VIC-1541 will be used. If the text 
refers to a disk drive by model number, the infor- 
mation applies only to that model. 

Chapter 1, "Description of the VIC-1541," 
explains briefly what a VIC-1541 is and examines 
the anatomy of a floppy disk, [f you would like to 
get your hands on the insides of your VIC-1541, 
read Section 1,3, "Inside the VIC-1541." This sec- 
tion provides Instructions for disassembling the 
VIC-1541. The text familiarizes you with each of 
the subassemblies as they are removed- It also gives 
instructions for changing the device number and 
reassembling the parts. 

Chapter 2, "Theory of Operation," is designed 
to help you understand "how it works,'* Three lev- 
els of the theory of operation are provided, each 
based on a block diagram. The first level of theory 
is general and oversimplified. The second level 
goes a little deeper, but although functions of major 
cIrcuitE are discussed, level 2 is still simplified. The 
third level analyzes the major circuits discussed in 
level 2, using a detailed block diagram for each 
circuit. 

A fourth level of theory of operation is pro- 



vided in Chapter 7, "Advanced Theory of Opera- 
tion." This theory is discussed on a component 
level, using the circuit schematic instead of a block 
diagram . 

Chapter 3, "Alignment," provides instructions 
for proper adjustment of your disk rpm's, track No. 
1 stop, and read/write head alignment, [n Section 
3.3, "Read/Wrtte Head Alignment," two methods 
of alignment are presented. One procedure is a 
shop-quality alignment. For those who do not have 
access to a reference disk or dual-trace oscillo- 
scope, a second alignment procedure Is provided. 
This procedure only requires a screwdriver, volt- 
meter, and the homemade video detector that is 
described in Appendix B. Although not shop-quali- 
ty because of a lack of accurate reference, this 
emergency procedure will get your drive working. 
Guidance in selecting a reference is also provided. 
Chapter 3 also introduces a utility program which 
can exercise the mechanical funcdons of the drive 
for test purposes. 

Chapter 4, "Preventive Maintenance," pro- 
vides suggestions to promote long disk drive and 
disk Hfe. Also covered is periodic maintenance. 
Section 4.3, "Cleaning the Read/Write Head," has 
two head-cleaning procedures One procedure re- 
quires a head-cleaning disk. The other procedure 
covers manual cleaning of the read/ write head. 
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Chapter 5, "Basic Troubleshooting and Re- 
pair," explains how to troubleshoot the VIC-1541, 
giving some problems while focusing other solu- 
tions on a group of parts using a floivchart. Several 
options are given to repair the. disk drive. One of 
the options is to troubleshoot further using Chap- 
ter 6, "Advanced Troubleshooting and Repair." 
Chapter 6 provides a continuation of the flowchart 
begun in Chapter 5. U^ng lest equipment and 
these flowcharts, the probiem is further narrowed 
down to a smaller group of parts. 



FinaLy, five appendices are provided. Appen- 
dix A provides detailed technical data including 
interconnect diagramSt schematics^ parts layouts, 
and parts lists. Appendix B ^ves instructions for 
fabricating a video detector used in the emergency 
head alignment procedures. Appendix C contains 
MOS handling instructions. Appendix D illttstrates 
standard IC pin numbering. Appendix E describes 
the custom disk controller IC which is used in Mod- 
els 1541 and 1542. 



CHAPTER 1 

Descrription of the 
VIC-1541 



If you me Interested in lepaiilng or maintaining 
your VIC-1541 dbk drive, you probably al- 
ready know basically what a disk drive Is and 
what it is used for. For the benefit of the novice 
who may have a few questions about the ba^cs^ I 
win desciil>e the VIC-1541 and its uses here. 

1.1 WHAT IS A VIC-1541? 

The VIC-1541 disk drive is a mass storage 
peripheral which can store or recal) information 
from a removable floppy disk. When connected to 
the Commodore 64 or VIC 20, the VIC-1541 gives 
the computer the capaUllty to '^le" information on 
Ihe floppy dish. Without this file capaUllty, your 
computer cannot perform such useful work as word 
proces^ng or database management. Abo, pro- 
gram storage and retrieval Is much faster and easier 
when u^g the dish drive in lieu of the Datasette 
recorder. 

Three versions of the VIC-1541 have been 
produced by Commodore; they can be seen In 
Figs. 1-1 through 1-3. Although these disk drives 
ckisely resemble each other, their Internal differ- 
ences are substantial. All three versions of the 
VIC-1541 have the same controls. Indicators, con- 
nectors, and command sets. Table 1-1 describes 
the controls. Indicators, and connectors. 
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Fis. 1-1. FrontvlB;mjf Model 1540. 

Note: All three ver^ons of the VIC-1541 have 
"1541" printed on tfieir fronts. Model 1540 has 
"VIC-1541" and "single drive floppy disk." Models 
1541 and 1542 both have "1541" on their fronts. 
Model 1542, however, has a twtst-type disk latch 
on the left-hand side of the disk slot, as can be seen 
in Fig. 1-3. Because some versions of Model 1540 
use the same housing as Models 1541 and 1542, it 
Is necessary to refer to the parts layout drawings In 
Appendix A to detertnine exactly which model you 
have. 
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Fig. 1-3. Front vlevi of Modal 1542. 



TaUe 1-1. Dcso^ytton of Controls, Indicators, 
and ConnectoFS 



riEM 


FIGURE 


CONTRCH.. INDICATOR. 
OR CONNECTOR 


1 


M, 1-2. 1-3 


PovKi LED 


2 


1-1, 1-2, 1-3 


Acccu/Enw LED 


3 


1-1, 1-2, 1-3 


ash 1 


4 


1-1, 1-2, 1-3 


DIsliSlot 


S 


1-4 


Power Switch 


« 


1.4 


AC LtfiB Card ConnE^DT 


7 


1-4 


Fu» Kt>]der 


S 


1-4 


Scrtol Bur Connactor 


9 


1-4 


Serial Bus Connoctor 



The power LED {Item 1), when Illuminated, 
jndic:ates that the VIC- 1541 Is turned on. The 
access/ enoT LED [Item 2) Indicates when the 



VIC-1541 Is being accessed, Neuer remove the 
floppy disk when this LED Is conHnuoiisly illumi- 
nated. An error condition Is Indicated when the 
access/enror LED Is flashing, In which case the disk 
may be removed. 

The disk latch (Item 3) holds the floppy disk in 
place. On the 1540 and 1541, the disk is held in 
place by pressing down on the latch. To release the 
floppy disk, push the latch in; the disk will then be 
ejected. On the 1542, the floppy disk Is heki in 
place by turning the latch cbckwlse. It Is released 
by turning the latch counterclockwise. The floppy 
disk !s not ejected on the 1542, The user inserts the 
floppy disk Into the disk slot {Item 4), as shown in 
Fig. 1-5. 




5 9 J 9 8 

Fig, 1-4, Rear view of VIC- 1541. 

The backs of all three models aire Identical In 
appearance and functlan (see Fig. 1-4). The power 
switch (Item 5] is used to turn the disk drive on and 
off. Depressing the top portion of the switch turns 
the disk drive on; depressing the bottom portion of 
the switch turns the disk ilrive off. The ac line cord 
Is plugged Into the ac line cord connector (Item 6}. 
The fuse hokler (Item 7} houses the ao line fuse. 
The fuse may be changed by unscrewing (counter- 
clockwise) the cap of the fuse hokler using a Phil- 
lips or common screwdriver. The fuse may then be 
removed and replaced with a 1.0 ampere fuse 
only. 

To replace the cap of the ftise holder, rotate 
the cap clockwise using a screwdriver. Do not over- 
tighten the cap or the fuse holder may be dam- 
aged. 
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WARNING 

• Never attempt to change the fuse with the 
ac line conJ installed - 

« Aiuiayi in$taJI fuse of correct size and rating; 
failure to do 9o may result En fire and/or per- 
sonal Injury . 



The two serial bus connectors (Items 8 and 9) 
are used to connect the VlC-1541 to the computer 
and other serial bus peripherals. Both connectors 
are electrically Identical. Thev are wired in parallel. 

1.2 ANATOMY OF A 
FLOPPY DISK 

A floppy disk is iLustrated In Fig. 1-5 and its 
parts are enumerated in Table 1-2. 



Table 1-Z. Anatamy ol a Floppy [Hsk 



ITEM 


HGURE 


DESCRIPTION 


10 


1-5B 


Disk 


11 


1-SB 




12 


1-5A 


index Cutout 


13 


1-SB 


Index tioLe 


14 


1-EA 


Read/WiH? Slot 


15 


I-5A 


Write Proteci Motch 



The floppy disk consists of a M^lar disk [Item 
10) Inside a jacket (Item 11). The dish has a mag- 
netic coating similar to the magnetic coating on 




audio tape cassettes or videotape. The recording 
and playback principles involved are Identical to 
those of magnetic tape. The shape of the disk is 
more convenient than magnetic tape, because each 
piece of information passes the vicinity of the head 
3CK) times per minute. This allows random access 
of the information on the disk. Data is physically 
stored in rings on the bottom surface of the didt. 
These tings are called tracks. There are 35 tracks 
on each disk. Each track is further divided into 
sectors. The inner tracks contain 17 sectors while 
the outer tracks contain 21 sectors. Each sector 
contains sync, identification, track number, sector 
number, and checksum information; collectively 
called a header. Following the header are 254 
bytes of data, a checksum, and, optionally, next 
track and sector pointers; collectively called a block. 
Track No. 18 Is used for housekeeping purposes 
(i.e., the directory and block availability map). 

The jacket (Item 11) has several cutouts in 
it. The index cutout (Item 12) and index hole 
[Item 13) serve no purpose on the VIC-1541. Most 
other disk drives use these holes to locate sector 1 
by detEctlng when the index hole lines up with 
the index cutout. This is not necessary on the 
VIC-1541 since all the track and sector numbers 
are written in the headers on the disk. 

The read/write skit (Item 14) albws the re- 
cording head (called the read/write head) to touch 
the disk. A similar slot is cut on the opposite side of 
the floppy disk. The write protect notch (Item 15} is 
provided as a means of protecting the disk against 
accidental erasure or overwriting, If the write pro- 
tect notch is left uncovered, writing to the floppy 
disk is permitted . If the write protect notch is cov- 



13 




A 



Fig. 1-5. Typico] floppy disk. 



B 
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ered with opaque tape^ writing is disabled. Note thti 
proper way to insert the disk {sec Fig. 1-5A]. 

1.3 INSIDE THE VIC-I541 

This section describes the insides of the 
VlC-1541 and basic maintenance consisting of 
disassembly, changing device numbers^ and reas- 
sembly. 

1 .3. 1 Disassembly and 
[dentiflcation of Subassemblies 



WARNING 

B^ore atteitipdng to dlsas$emhle this dish 
dnve. remove tt^e ac line cord and any serial 
bus cables. Failure to do so could result in dam- 
age to the disk drive or personal, possibly fatal 
injury. 



The subassemblies that make up the 1540, 
1541, and 1542 may be seen In Figs. 1-6, 1-7, and 
1-8, respectively. Table 1-3 identifies these sub- 
assemblies and parts. Refer to the table and the 
applicable illustration for the model you are disas- 
sembling. Below Is a procedure to dismantle the 
disk drive completely. In practice, disassemble the 
di^ drive only as far as Is necessary to accomplish 
the maintenance you wish to perform . 

To remove the top cover (Item 16) from the 
bottom cover (Item 17), turn the disk drive upside 
down and remove four screws (Item 13) using a 
Phillips screwdriver- Then gently lift the disk drive 
out of the top cover. 

To remove the RFl shield (Item 19), remove 
two screws (Item 20) and two lockwashers (Item 
21), (Note: In some units, the screws (Items 20, 
30, and 32) and lockwashers (Items 21, 31, and 
33) are all one piece . ) 

Lift the left-hand side of the RFI shield slightly 
to a]k>w the dimples on the right-hand ^de to clear 
their mating holes. Before lifting the RFI shield clear 
of the disk drive, check to see if the wiring Is 
threaded through the square hole on the right-hand 
side of the RR shield; If so, disconnect the connec- 
tor (Item 22) and Mt the RFI shield clear of the disk 
drive. 



Tslile 1-3, Subasf mblies of the VIC-lMl 



ITEM FIGURE DESCRIPTION 



To remove the bottom cover (Item 17), dis- 
connect the connector (Item 22J , then remove six 
screws (Item 23), Lift the disk drive assembly out of 
the bottom cover. To remove the disk controller PC 
board (Item 24), disconnect five connectors (Items 
25 through 29) and remove five screws (Item 30) 
and five lockwashers [Item 31) from the top of the 
disk controller PC tioard. Remove two screws (Item 
32) and two lockwashers (Item 33] from the right- 
hand side of the frame (Item 34), Carefully lift the 
disk controller PC board off of the ftame. 

To remove the drive unit (Item 35), remove 
two screws (Item 36) from the right-hand ^de of 
the frame, and two screws (Item 36} from the left- 
hand side of tite frame. Carefully lift the drive unit 
up and forward to clear mounting tabs on the 
frame. 

1.3.2 Changing Device Numbers 

The device number is used to address a pe- 
ripheral. Just as a piece of mall Is sent to a specific 
house Identified by an address, data Is sent to a 
specific peripheral Identified by an address or de- 
vice number. The VIC-1541 is factory configured 
for device #8. If more than one VIC-1541 Is to be 
connected to the serial bus, the additional drive(s) 
will require different device number (s). 

Fig. 1-9 Illustrates a system with two 
V1C-1541S on Une at the same time. VIC-1541(A) 



16 


1-6, 1-7, 1-& 




17 


1-6, 1-7, 1-S 




ts 


1-6, 1-7, 1-S 




19 


1-6, 1-7, 1-S 


RFI Shield 


ZO 


1-6, 1.7, 1-8 




21 


1-6, 1-7, 1-8 




22 


1-6, 1-7, 1-8 




23 


1-6. 1-7, 1-S 


Scrcwj 


24 


1-6, 1-7, 1-S 


Uik ControtWr PC Board 


25 


1-6. 1-7, 1-8 


Connector {^emaJe}, Data 


26 


16. 1.7, 1-8 


Connectidr (fem&k^}, AC 


27 


1.6. 1.7. 1.8 


Connector (lemaW} 


28 


1,6. 1-7. 1,8 


Connoclor (lemala) 


29 


1-6, 1-7, 1-8 


Conn«lor [lemalef 


30 


1-6, 1-7, i-a 




31 


1^, 1-7, i-a 


Loc^iva^ier^ 


32 


1^, 1-7, 1-8 


Screws 


33 


1-6, 1,7, 1-8 


Lodtwubflrt 


34 


1-6, 1-7, 1-8 


Ffbtth 


35 


1-6, 1-7, 1-a 


Dr1v< Unlr 


36 


1-6, 1-7, 1-8 
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Fig. Exploded sikw of Model 1540. 
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Fig. 1-7. Eicploded view of Model 1S41 
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Fig. 1-8. Eyplededvieu of Model 1542. 
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is configured for device *8 and VIC- 1541(B) is 
configured for device #9, This configuration is 
called "daisy chaining," The data goes into a pe- 
ripheral on one serial bus connector, then out the 
other serial bus connector to the next peripheral, 
and so on. The peripheral that Is being addressed 
acts upon the data. Peripherals that are not ad- 
dressed simply pass the data on to the next pe- 
ripheral. 



OTHER SERIAL 
BUS DEVICES 





TV OH 
MONITOR 


DEVICE #B 




vic-iS4iie) 

DEVICE f9 





COMMODORE 84 



Fig. Multiple disk dilve CDnflguration- 

To Illustrate the difference In commands re- 
quited for two or more disk drives, assume that 
VtC-154HA) and V1C-1541(B) each contain a 
blank floppy disk that Is to be formatted. To format 
the ftoppy disk In drive (A) the command shown In 
Fig. 1-10 could be used, 

OPEN 1S. a, 15, "tW: EXAMPIE,01' <HETURN> 



L# ' 



LOGICAL FILE • 
DEVICE I 
CHANNEL « 

F(o, I'lO, Formai command, drive A. 



To format the fkippy disk In drive (B], the 
command shown in Fig, 1-11 could be used. 



OPEN ie,8, 1S -NO: EXAMPLE, 01" <RETURN> 




Fig, 1-11, Formal command, drive B. 

Notice that the dcvk:e number and the log- 
ical file number change. The device number 
in Fig 1-11 changes to 9 in order to address 



VIC- 1541(B). The logical file number in this figure 
has also changed because logical file #15 is already 
opened and assigned to device #8 in Fig. 1-10. If 
logical file #15 were closed between Figs, l-IO and 
1-11. then the command in Fig. 1-11 could have 
used logical file #15 instead of logical file 016. 

The ViC-1541 may be configured as either 
device #8, #9, #10. or #11. At least one VlC-1541 
should be configured as device #8, because most 
prepackaged software assumes that configuration. 
To change the device number, proceed as follows: 

1. Remove the top cover and tie RFI shield from 
the VIC- 1541. [Refer to Section 1.3 1, 
"Disassembly and Identification of 
Subassemblies.") 

2. Locate the low-order programming pad (item 
37) and the high-order programming pad 
{Item 38). These programming pads maybe 
located using Fig, 1-12 for the 1540, Rg, 1-13 
for the 1541, and Fig, 1-14 for the 1542, 

3. Item 37 and/or Item 38 maybe cut to change 
the device number. Use Table 1-4 to 
determine which pads to cut for the device 
number desired. Use a sharp knife and cut the 
silver-colored conductor only enough to 
break continuity. Use care to avoid cutting the 
adjacent pathwork. (Note: If you wish to 
repair a path cut previously, solder a short 
bare wire between the pads, its shown in 

Fig. 1-15.) 

4. Reassemble the VIC-1541 as described in 
Section 1.3.3. 
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Fig. 1-12. Lccation of programmLns pads. Model 1540. 
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Fig. 1-lB. Locatton of progrBjnmingpads, Mod^l 1341. 
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tig. 1-14. LocottOTi of programmlhspads, Model 1542. 




FLq. 1-15. Repairing cut programming pzids. 

1.3.3 Reassembly 

The following procedure to reassemble the 
VIC- 1541 assumes that the disk drive is coTTipieteiy 
disassembled down to the subassembly level. Reas- 
semble as \5 necessary for the maintenance you 



Table 1-4. Selecting Device Number 



PROGRAMMING PADS 


DEVICE NO. 


LOW ORDER 


HIGH ORDER 




(tTEM 37) 


(ITEM 3S1 


g 


Moi Cut 


Not Cm 




Cui 


Not Ctil 


10 


Nor Cut 


Cut 


11 


Cut 


Cut 



performed. Refer to Rg. 1-16 to reassemble the 
1540, Rg. 1-17 to reassemble the 1541^ and 
Fig. 1-18 to reassemble the 1542. Refer to Table 
1-5 for definitions of item numbers. 



TaUe 1-5. Rewembi^ of the VIC-1S41 



rTEM 


FIGURE 




DESCHIPnON 


16 


I-I6. 1-17, 1- 


LS 


Top Cover 


17 


1-16, 1-17, 1. 


la 


Bottom Cover 


IS 


1-16, 1-17, l- 


18 


Sc»ws (4} 


19 


1-16, 1-17, 1- 


IS 


m Shlild 


£0 


1-16. 1-17, 1- 


18 


Sctiwi (2) 


21 


1-16, 1-17, 1- 


IS 




22 


1-16. 1-17, 1- 


18 


ConTwtor rf«nrak). LED 


23 


L-L6. 1-17, 1- 


13 


Screws {6) 


24 


1-L6. 117, 1- 


IS 


Dfak Controller PC Board 


25 


116, 1-17, 1- 


IS 


Conrractor jfertiale) . Data 


26 


1-16, M7, 1- 


18 


CoTtrrector tfemale) , AC 


27 


1-16, 1-17, 1- 


13 


Connei:tor (ferrvale) 


28 


L-L6, 1-17, 1- 


18 


Connector (temale) 


29 


1-16, 1-17, 1- 


18 


ComrectoT (temale] 


3D 


1-16, 1-17, 1- 


18 


Screwd (5) 


31 


1-16, M7. 1- 


18 


LockwBihari 


32 


1-16. 1-17. 1- 


18 


Scrctvi (2) 


33 


1-16. 1-17. 1- 


13 


Lockumhcra 


34 


1-16, 1-17. 1- 


18 


piarrre 


35 


1-16, 1-17. 1- 


18 


Drive UnjI 


36 


1-16. 1-17. 1- 


18 


Screwi 


39 


1-16. M7. 1. 


18 


Connector (mate). Data 


40 


)-16. 1-17. 1- 


18 


Connector (male), AC 


41 


1-16. 1-17. 1- 


18 


Connector (mate) 


42 


1-16. 1-17. 1 


18 


Connector (mate) 


43 


1-16, 1-17. 1- 


IB 


Connector (male) 


44 


1-16. 1-17, 1- 


18 


Connector (male), LED 



To mount the drive unit [Item 35) to the frame 
(Item 34] , slide the drive unit Into the front of the 
frame over the mounting tabs. When the drive is 
pushed back to its seating position^ slide the drive 
unit down, guiding the mounting tabs Into the re- 
cessed areas on the sides of the drive. Use great 
care to prevent damage to the fragile parts of the 
drive unit, such as the drive belt or the metal head- 
positioning band. Before securing the drive unit, be 
sure that no wires are pinched between the drive 
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Ftj. 1.16, Rtusembly of Model 1540. 



Deeglptton d Ihe VIC- 1541 II 




Fig. 1-17. ReatMinblsi of Modell541 
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Fig. 1-lS. Reassembly of Mods! 1542. 



Deajiptlon af the VIC-1S41 H 



unit and the frame. Secure the drive unit using two 
screws (Item 36) on the right-hand side of the drive 
unit, and two saews {[tem 36) on the left-hand side 
of th« drive unit. 

To install the disk controller PC board (Item 
24), proceed as follows^ Drape the cable bearing 
the connector (Item 291 into rectangular slot "A" so 
that the connector is outside of the frame. Drape 
the wire bundle bearing the connector (Item 25) 
over the comer of the frame marked "B" so that the 
connector is outside of the frame. Drape the re- 
maining wires bearing three connectors (Items 27, 
28, and 29) into the slot marked "C" so that the 
connectors are outside of the frame. 

Noter Be sure to follow the order described 
here for securing the screws. To tighten in the 
reverse order might damage the PC board. Also, 
do not overtighten the screws. 

Position the PC board as shown in the appro- 
priate figure; secure it with two saews (Item 32) 
and two bckwashers (Item 33) through the holes In 
the right-hand side of the frame. Be careful to 
avoid pinching the wires between the frame (Item 
34) and the heat sink on the PC board. Secure the 
PC board with five saews (Item 30) and five lock- 
washers ([tern 31), Be careful to avoid pinching the 
wires between the frame and the PC board. 

Connect the five female connectors [Items 25 
through 29) to their mating male connectors (Items 
39 through 43, respectively) . On Models 1540 and 
1542, these connectors are oriented so that the 
slotted side should face the center of the PC board. 
On Model 1541 only, the slots of one connector 
(Item 29) face away from the PC board [see 
Fig. 1-19). 

To install the bottom cover (Item 17), place 
the frame (Item 34) Into the bottom cover (Item 
17); secure It with six screws (Item 23). Do not 
overtighten the screws, or the holes in the bottom 
cover may become stripped. Use care to ensure 
that the wires are not pinched between the frame 
and the bottom cover. 




SLOTS 



Fkg. i-19. Slotted side of connector. 



To install the RFl shield (Item 19), first connect 
the female connector (Item 22) to Its mating male 
connector (Item 44} . 

Note: On Model 1540, thread the connector 
(Item 22) through the square hole in the left-hand 
side of the RFl shield (hem 19) . 

Portion the dimples In the RFl shield into their 
mating holes on the right-hand side of the frame 
(Item 34); position the holes on the left-hand side 
of the RFl shield over the threaded holes in the 
left-band side of the frame, and secure with two 
screws (Item 20) and two lockwasheis (Item 21). 
Take care that no wires are pinched between the 
RR shlekl and the frame. 

To install the top cover (Item 16) , position the 
top cover over the disk drive and the bottom cover 
(Item 17). Turn the disk drive and the top cover 
upside down and secure wi^ four screws (Item 
18). Be careful to avoid pinching the wires between 
the top cover and the bottom cover. 



CHAPTER 2 

Theory of Operation 



In this chaptei, w« wll) look at the theory of 
operation of the ViC-1541 on three different 
levels. As with peeling successive layers from 
an onion, each level of theory reveals more infor- 
mation about the VIC- 1&41 than the level before it. 

2.1 OVERALL THEOHY OF 
OPERATION, ALL MODELS 

We start our discussion with Section 2.1.1, 
"Oversimplified Theory of Operation," This section 
is the most itccesslble, but it is also the least de- 
tailed. Section 2 .1.2 "Simplified Theory of Opera- 
tion," contains more detailed theory. The third 
level of theory of operation is presented In Sections 
2.2, 2.3, and 2,4. A fourth, and the most detailed, 
level of theory of operation is presented in Chapter 



7, "Advanced Theorv of Operation." This level Is 
based on the schematic of the VIC- 1541, 

2.1.1 Oversimplified Theory 
of Operation 

The VlC-1541 can be thought of as having 
three basic parts— the power supply, the disk con- 
troller, and the drive unit. All three parts are re- 
quired to write to or read from a floppy disk. Refer 
to Rg, 2-1 for the following discussion. 

The power supply converts the ac line voltage 
into a usable, regulated, and Altered dc voltage that 
Is used to power the disk controller. The disk 
controller decodes commands and performs other 
data transfers over the serial bus. The disk control- 
ler also operates the mechanical drive unit and 
performs housekeeping, such as maintaining the 
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Fig. 1-1. OvsslmpbftEdbliickdliignimoftlwVIC-1541, 
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floppy disk's dlTectory and block availablLty map 
(BAM) . The drive unft Is predominantlv a mechan- 
ical assembly that rotates the floppy disk and 
periorms the actual recording and reading of the 
floppy disk. The drive unit 19 to a floppy disk as a 
tape deck Is to a cassette tape. 

2.1.2 Simplified Theory 
of Operation 

Refer to Fig. 2-2 for a block diagram Illumi- 
nating the following discussion. The power supply 
consists of a section of rectifiers that convert the ac 
line voltage to -I- 9 volts dc and -I- 16 uohs dc. The 
outputs of the rectifiers are applied to the voltage 
regulators. The voltage regulators, in turn, produce 
output voltages of -1-5 volts and -1-12 volts. The 
voltage regulators also produce a switched output 
of + 11 volts, which Is turned off during power up 
and power down operations in order to prevent 
inadvertent writing on the disk. 

The disk controller can be subdivided Into 
eight functional circuits— computer, timing, optics, 
track select, drive motor servo circuit, encoder/de- 
coder, read, and write. The computer crrcuit man- 
ages the rest of the disk drive, using a program In 
firmware referred to as the disk operating system 
(DOS). The DOS program contains routines to 
control the drive unit and the serial bus, as well its 
routines to periorm the housekeeping for the fbppy 
disk. The serial bus drcults contain line drivers, Lne 
receivers, and other logic that Interfaces the com- 
puter circuit with the serial bus. The serial bus dr- 
cuits also generate the reset ^gnal for the computer 
circuit. 

The timing circuit produces the microprocessor 
clock and the encoder/decoder clock. The micro- 
processor clock Is a fixed 1-MHz square wave, 
which is the time standard for the computer. The 
encoder/decoder clock is a variable frequency 
ckick that determines the data transfer rate between 
the disk controller and the drive unit. The fre- 
quency of the encoder/decoder clock is selected by 
the computer circuit. 

The optics circuit drives the access/ error LED 
and a photoemltter in the drive unit. The photo- 
emitter passes light through the write protect notch 
in the floppy disk onto a photodetector. A signal 
from the photodetector is applied to the optics cir- 
cuit in the disk controller. The optics circuit con- 
verts this signal to a level that is compatible with the 
computer circuit. 



The track select drcutt decodes position infor- 
mation from the computer circuit and buffers this 
information before applying It to the four-phase 
head positioning motor. Additionally, an output 
from the track select circuit Is applied to the drive 
motor servo circuit. This distal signal is used to 
turn the drive motor on or off. 

The drive motor seruo circuit regulates the ro- 
tational speed of the floppy disk- The drive motor 
has a built-in tachometer which provides a Feedback 
signal to the drive motor servo circuit. The drive 
motor servo circuit uses this signal to measure the 
speed of the disk and, in turn, adjusts the motor 
current accordingly until the feedback Indicates that 
the disk Is operating at the correct speed. 

The encoder/decoder circuit is used for both 
read and write operations. In the write mode, the 
encoder/decoder converts an 8-blt.byte from the 
computer circuit into a serial stream of precisely 
spaced transitions. The spacing between transitions 
determines whether the hit is a ''1" or a ''0," The 
encoder/decoder only cares about the transition 
spacing, not the direction of the transitions. In 
the read mode, the encoder/decoder converts the 
stream of transitions into an 8-blt byte and applies 
this byte to the computer. The parallel data which is 
transferred to and from the computer circuit Is fur- 
ther encoded. The DOS must perform additional 
encoding and decoding to generate or recover the 
actual data being stored. 

The tran^tions out of the encoder/decoder 
are applied to the write circuit which provides the 
necessary drive current for the recording process. 
This current is applied to the read/write head In the 
drive unit. In turn, the read/write head records 
these transitions on the floppy disk. 

In the read mode, the read/write head senses 
the transitions on the suriace of the floppy disk and 
applies these transitions to the read circuit. The 
vead circuit ampliftes these low-level currents to a 
level suitable for the encoder/ decoder circuit. The 
output of the read circuit Is applied to the encoder/ 
decoder circuit and subsequently to the computer 
circuit. 



2.2 MECHANICAL THEORY. 
MODELS 1540 AND 1541 

This mechanical theory covers the theory of 
operation for the Alps drive unit which is used in 
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the 1540 and 1541. If you have a 1542, which is 
equipped with a Neurtrontcs drive unit, see Section 
2,3, "Mechanical Theory, Model 1542." 

2.2.1 Loading and Unloading 

Refer to Table 2-1 and Fig. 2-3 for an illustra- 
tion of the Alps drive unit. Every time a floppy disk 
Is inserted into the Alps drive unit, four things 
happen : 

1. The dislt ejector is locked . 

2. Read/write pressure Is applied. 

3. Dl^ tension is set. 

4. The floppy disk Is held firmly against the drive 
hub. 




Fig. 2-3. Alps drive unit, loading and urLli:^dingr 



Table £-1. Alps Drive Unit, Loading and Unlottdlng 



tTEM 


nCURE 


DESCRIPTION 


S 


2-3 


Latch 


45 


2-3 


Disk Rector Arm 


46 


2-3 


ElActQr Arm Pin 


47 


2-3 


idlai Hub Mount 


4S 


2-3 


Dk&k Tenidon Pad 


49 


2-3 


UnloAdlTtQ Actuator 


50 


2-3 


Pr««ure Pad Mount 


51 


2-3 


Dtok Ejector Trigger 


52 


2-3 


idler Hub 


53 


2-3 


Drive Hiib 



When a floppy disk is inserted into the drive 
unit, the floppy disk will push back on the disk ejec- 
tor arm (Item 451 until it reaches the ejector arm pin 



(It&m 46), which holds the disk ejector arm into the 
locked position. After the disk is inserted, the oper- 
ator presses down on the latch (Item 3), which low- 
ers the Idler hub mount (Item 47), As the idler hub 
mount Is lowered, several other actions occur. The 
disk tendon pad (Item 48) Is moved into place, set- 
ting the disk tension. The unkiading actuator (Item 
49) is lowered, allowing the pressure pad mount 
(Item 50) to be lowered onto the floppy disk, set- 
ting the read/write head pressure. As the Idler hub 
mount nears Its seated position, the disk ejector 
trigger (Item 51) on the unloading actuator falls Into 
slot "A" of the disk ejector arm. When the idler hub 
mount is fully seated, the latch (Item 3) retains the 
Idler hub mount in its seated position. In this posi- 
tion, the idler hub (Item 52] sandwiches the media 
between it and the dirlve hub (Item 53] . The floppy 
disk is then ready to be accessed. 

To unload the floppy disk, the latch is pressed, 
causing the idler hub mount to pop up. As the idler 
hub mount moves upward, the disk tension pad Is 
raised, removing the disk tension. The unloading 
actuator is also raised, liffing the pressure pad 
mount and tripping the disk ejector arm. The ejec- 
tor arm then moves up over the ejector arm pin 
and snaps forward, kicking the floppy disk approxi- 
mately 1 to 2 inches out the front of the drive unit. 

2.2.2 Track Selection 

Refer to Table 2-2 and Figs. 2-4 and 2-5 
for illiistration of the following di^usslon. The me- 
chanical track selection system allows the inward/ 
outward position of the read/write head to be 
selected . The read/write head mount (Item 54) can 
move front to back on the head mount slide rails 
(Item 55}. The read/write head mount Is attached 
to the track select band (Item 56) . The track select 
band is secured to the stepping motor drive wheel 
(Item 57} and wrapped around the track position 
idler pulley (Item 5S) . The tendon of both the track 
position idler pulley and of the track select band are 
set by a spring (Item 59}. The stepping motor (Item 
60} rotates in 1.8° increments. The stepping motor 
shaft is connected to the stepping motor drive 
wheel; as the stepping motor shaft rotates, so does 
the stepping motor drive wheel. As the drive wheel 
rotates, the track select band also rotates, causing 
the read/write head mount to move inward or out- 
ward. Overrunning the outermost track is pre- 
vented by the track No, 1 stop (Item 61) . 
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Fig. 2-4. Atps drive unH, top vi«w. 




Fig. Atp^ drive unit, bottom view, 



Table Alps Drive Unitn Track Selectkon 



ITEM 


FIGLTBE 


DESCRIPTION 


54 


2-4 


R«Kl/WtlEe Head Mount 


S6 


2-4 


Head Mount S\\6t Rails 


56 




Track S«l«cT Barvd 


57 




Stepping Motor Drive Wheel 


58 


S-i 


Track PcsttJoTi Idler Puttty 


59 


2-i 




60 


2-5 


Stflpping Motor 


61 


2-4 


Track Uo. 1 Stop 



2.2.3 Drive System 

Refer to Table 2-3 and Figs. 2-4 and 2-5 for 
illuBtration of the following discussion. The me- 
ctiantcal drive system rotates the drive hub (Etem 
53) and , therefore , the floppy disk Itself . 

The drive motor /tachometer {Item 62) con- 
tains a motor and a tachotrteter on a common 
shaft. The tachometer section is used to generate 
speed information for feedback purposes. The mo- 
tor section drives the tachometer and the drive pul- 
ley (Item 63), which turns the flywheel (Item 64) 
via the drive belt (Item 65). The flywheel smooths 
out the motion of the drive hub (Item 53). The 
flywheel may also contain a timing disk for the pur- 
pose of disk speed calibration. Disk speed Is regu- 
lated by the dtive motor sei^o circuit (Item 66) . 



Table 2-3. Alps ftlue Unit. Drive SystGm 



rrEM 


FIGURE 


DESCJUmON 


53 


2-4 


Drive Hut) 


62 


2-4 


Drive MQtoryTadn>meter 


63 


2-5 


Drlvft PuUey 


64 


2-5 


Flywheel 


65 


2-5 


Drive Bait 


66 


2-S 


Drive Moior Servo Qrculi 



2.2.4 Write Protect System 

Refer to Table 2-4 and Fig. 2-4 for illustration 
of the following discussion. The write protect sys- 
tem consists of an LED (Item 57) and a photo- 
transistor (Item 68). When a floppy disk is inserted 
with the write protect notch uncovered, the LED 
transmits tight to the phototransistor, activating the 
phototransistor. The phototransistor then Informs 
the disk controller that writing to the floppy disk is 
permitted. If, however, the write protect notch is 
covered, the light beam is interrupted and the disk 
controller will not permit writing to the floppy disk. 



Table 2-4, Alps Drive Ufilt, Write Protect System 



ITEM 


FIGURE 


DESCRIPTION 


67 


2-4 


LED 


68 


2-4 


PhotorrartfiistOT 



2.3 MECHANICAL THEORY. 
MODEL 1542 

This mechanical theory covers the theory of 
operation for the Newtronics drive unit, which Is 
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used tn the 1542. It you have a 1540 or a 1541, 
luhich h equipped with an Alps drive unit, see Sec- 
tion 2.2, "Mechanical Theorv, Models 1540 and 
1541," 

2.3.1 Loading and Unloading 

Refer to Table 2-5 and Fig. 2-6 for illustration 
of the following discussion . Every time a floppy disk 
is inserted Into the Newtronlcs drive unit, three 
things happen : 

1. Read/write pressure is applied. 

2. Disk tension ts set. 

3. The floppy disk is held firmly against the drive 
hub. 




53 S2 



FLg. 2-6. Ncwtionics drive unit, loading and unloBdingr 
Table 2-5, KewtrorLkcs Drive Unh, Loedtng and Unloading 



TTEM 


FJGURE 


DESCRimON 


3 


2-6 


LAtch 


47 


2-6 


i<lLer Hub MounI 


48 


2-6 


Dish T«nston Pod 


SO 


2-6 


Prcsme PmI Mwint 


52 


2-6 


Idler Hub 


b3 


2-6 


Drive Hub 


6? 


2-6 


1-Dad]ng Achiatar 



After you insert the disk, rotate the latch (Item 
3) ckickwise, whk:h causes the loading actuator 



(Item 69) to press down the idler hub mount [Item 
47). As the idler hub mount is depressed, the disk 
tendon pad (Item 48) is moved into pIzK^, setting 
the disk tension. Ako, the pressure pad mount 
(Item 50) is kiwered onto the Hoppy disk, setting 
the read/wiite head pressure. Finally, the idler hub 
(Item 52) sandwiches the media between it and the 
drive hub (Item 53). The floppy disk is then ready 
to be accessed. 

To unload the disk, rotate the latch counter- 
clockwise, causing the loading actuator to release 
the idler hub mount. When the idler hub mount Is 
released, the disk tension is removed, the pressure 
pad mount is lifted from the floppy disk, and the 
idler hub releases the disk. The floppy disk may 
then be removed. 

2.3.2 Track Selection 

Refer to Table 2-6 and Figs. 2-7 and 2-8 for 
illustration of the folbwing discussion. The me- 
chanical track selection system allows the Inward/ 
outward position of the read/write head to be se- 
lected. The read/write head tnount [Item 54) can 
move front to back on the head mount sUde rails 
[Item 55). The read/write head mount is attached 
to the track select band (Item 56). The track select 
band is secured to the stepping motor drive wheel 
(Item 57) and wrapped around the track potion 
idler pulley (Item 58} , The tension of both the track 
position idler pulley and of the track select band 
are set by a spring (Item 59) . The stepping motor 
(Item 60) rotates in 1,8° Increments, The stepping 
motor shaft is connected to the stepping motor 
drive wheel; as the stepping motor shaft rotates, so 
does the drive wheel. As the drive wheel rotates, 
the track select band also rotates, causing the read/ 
write head mount to move inward or outward. 
Overrunning the outermost track is prevented by 
the track No. 1 stop (Item 61) . 



Table £-6. Newtronlcs I>rive Unit, Track Selection 



ITEM 


FIGURE 


DESCRIPTION 


54 


2-7 


Read/Wnie Htiad ^^ount 


55 


2-7 


H<ad Mount Slule Rails 


66 


2-7 


Treck Select Bind 


S7 


2-7 


Stepptr>g Motor [>rive Wheel 


53 


2-7 


Tr«di Posllton Idler Pulley 


S9 


3-7 


Spring 


60 


Z-B 


Stepptrt^ Motor 


61 


2-7 


Tradi Mo. I Stop 
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Fig. jE'Th Newtronics dike unii, icp view. 




1^. 2-6. NeujtirorLics drive unit, bcttoiti view. 



2.3.3 Drive System 

Refer to Table 2-7 and Figs. 2-7 and 2-8 for 
Illustration of the following discussion. The me- 
chanical drive system rotates the drive hub [Item 
53) and, therefore, the floppy disk itself. 



The drive motor/tachometer {Item 62) con- 
tains a motor and a tachometer on a common 
shaft. The tachometer section is used to generate 
speed information for feedback purposes. The mo- 
tor section drives the tachometer and the drive pul- 
ley (Item 63), which turns the flywheel (Item 64) 
via the drive belt {item 65). The flywheel smooths 
out the motion of the drive hub [hem 53). The 
flywheel may also contain a timing disk for the pur- 
pose of disk speed calibration. Disk speed is regu- 
lated fay the drive motor servo circuit [Item 66) . 



Tabic 2-7. Newticnlci Drive Unit, Driiie Syttam 



tTEM 


FIGURE 


DESCRimON 


53 


2-7 


Drive Hub 


6Z 


2-7 


Difuc Motor/TaciiOTTWIer 


63 


S-S 


Drive PiiU«v 


64 


2-a 


Flywheel 


65 


ss 


Drive Be[t 


65 


2-7 


Drive Molar Servo Circuit 



2.3.4 Write Protect System 

Refer to Table 2-8 and Figs. 2-7 and Z-8 for 
illustration of the folbwing discussion. The write 
protect system consists of an LED (Item 67) and a 
phototransistor (Item 68). When a fbppy disk is 
Inserted with the write protect notch uncovered, the 
LED transmits light to the phototransistor, activat- 
ing the phototransistor. The phototransistor then 
informs the disk controller that writing to the floppy 
disk is permitted. If, however, the write protect 
notch is covered, the light beam is interrupted and 
the disk controller will not permit writing to the 
floppy disk. 



Table Z-8. Newtianlca Drive Unit. Write Pmtect Systira 



rrEM 


FIGURE 


DESCItlTTtON 


67 


2-8 


LED 


5g 


2-1 


Phoiooantitlor 



2.4 ELECTRONIC THEORY. 
ALL MODELS 

The following theory of operation applies to all 
models. The discussion is based on the use of a 
detailed block diagram. For component level the- 
ory discussed on the basis of the schematic, see 
Chapter 7, "Advanced Theory of Operation," 
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2.4.1 Power Supply 

Refer to Fig. 2-9 tor lllu^ratLon pertaining tc 
the folbwing discussion. Thie power supply con- 
verts the ac line voltztge to regulated dc voltages of 
+5 uolts and +12 vohs. The power supply also 
provides a switched supply which drives the read 
and wrtte ctrcutts. 

The ac line current enters tfie power switch at 
the rear of the frame assembly. The output of the 
power switch Is applied to the fuse, which provides 
overload protection, then to the transformer. The 
transformer provides two lower ac voltages of 9 
volts and 16 volts ac. The 9 vohs ac from the trans- 
fonnner is applied to the +5-volt rectifier, which 
is a full-wave rectifier. The dc voltage out of the 
+S-volt rectifier is filtered by the +5-volt filter, 
then applied to the +5-volt regulator. The +5-volt 
regulator regulates the voltage to +5 volts ±0.25 
volt. 

The 16 vohs ac from the transformer passes 
through the + 12-volt rectifier, + 12-volt filter, and 
+ 12-volt regulator, which operates similarly to the 
"VS-voh leg of the power supply. Outputs of both 
the + 5-volt and + 12-volt regulators are appLed to 
the reliability switch. The relialnlity switch filters the 
12-volt supply, and it turns this filtered supply on 
or off depending on the status of the '4'5-volt line, 
[f the +5-volt line is less than +4 volts dc, then the 
output of the reliability switch (-l-V$w) is turned off. 
If the + 5-volt line is greater than 4-4 volts, the out- 
put of the reliability switch is turned on. Since the 
output of the reliability switch drives the read and 
write circuits, this feature prevents accidental writ- 
ing or erasure of data at power-up, power-down 
or, whenever the + 5-volt logic supply is unreliable. 

2.4.2 Computer Circuit 

Refer to Fig. 2-10 for illustration pertaining to 
the following discussion. The computer circuit con- 
sists of a 6502 central processing unit (CPU), 2K 



bytes of random-access memory (RAM), 16K bytes 
of read-only memory (ROM), serial bus interface, 
disk controller versatile interface adapter (VIA), 
write logic, and address decoder. The address de- 
coder enables communications between the CPU 
and the device or memory whose address appears 
on the address bus. (See Table 2-9 for device ad- 
dresses.! The 16K ROM contains the DOS firm- 
ware, which is actually a list of Instructions that the 
CPU executes in a logical order. The 2K of HAM is 
used by the CPU to store temporary data such as 
read or write data, commands, stack information, 
and so on. The write logic places the I^M into the 
write mode when instructed to do so by the CPU. 

Tsbk 2-9. Dev\ix MAressei 



DEVICE 


ADDRESS (HEX) 


RAM 


0QOO-07FF 


SertAl Bus V[A 


18O0-180F 


Disk Coniroller VIA 


ICOO-ICOF 


ROM 


ClXa-FFFF 



The serial bus interface consists of line drivers, 
line receivers, a VIA, and other logic that Is neces- 
sary to Interface the CPU with the serial bus. The 
serial bus Interface also generates the reset signal 
for the CPU. The disk controller VIA interfaces the 
CPU with the encoder/decoder, track select, op- 
tics, and timing circuits. 

The computer drcult coordinates the activi- 
ties of each of the individual circuits within the 
VIC- 1541. Other functions of the computer circuit 
include decoding and responding to setial bus com- 
mands, error reporting, and housekeeping of the 
floppy disk directory and BAM. 

2.4.3 Timing Circuit 

Refer to Fig. 2-11 for illustration pertaining to 
the following discussion. The timing circuit gener- 
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Fig. £-10. Block diagram of the computer ctrcuit. 



ates a 1-MHz clock for the CPU and a variable {1.0 
MHi to 1.2307 MHz) clock for the encoder/de- 
coder circuit. The heart of the timing circuit Is the 
16-MHi oscillator. The 16-MHz square-wave out- 
put of the 16-MHz osclllabor Is applied to the -i- 16 
frequency divider and the -^n frequency divider. 
The -rl6 frequency divider divides the 16-MHz 
square wave by 16^ yielding 1 MHz which is ap- 
plied to the CPU. The -^n frequency divider, 
or programmable frequency divider, provides the 
clock for the encoder/decoder circuit and may be 
reset to allow the phase of the encoder/decoder 
clock to be controlled. Floppy disks have fewer sec- 
tors per track on the innermost hack (track No. 35) 
than on the outermost track [track No. 1). This 
variation in number of sectors per track keeps the 
bit density relatively constant throughout the wrifing 
surface of the disk. Each disk is divided into four 
zones, with each zone containing a unique number 
of sectors per track. The programmable divider has 
four possible output frequencies, with each fre- 
quency corresponding to one of the four zones on 
the floppy disk. In order to maintain fairly even bit 
densities, the encoder/decoder must be clocked at 
a faster rate when writing on the outer tracks than 
when writing on the inner tracks. This is because 
the outer surface of the disk is passing over the 
head more rapidly than the inner surface. Thus it is 
the encoder/decoder clock which determines how 
many sectors will fit on any given track. 

The divi^on factor cJ the programmable divld- 
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er is controlled by the CLOCK SEL A and CLOCK 
SEL B lines from the computer circuit's disk con- 
troller VlAr Table 2-10 dciines specific parameters 
for each )fne. The BIT SYNC input is used to main- 
tain the phase relationship between read data and 
the encoder/decoder clock to within 62 nano- 
seconds - 

Table 2-10. TLmlr^g Circuit Parameters 
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CLOCK SEL A 
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CLOCK SEL B 
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53 
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1.2307 
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17 
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25-30 
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2.4.4 Track Select Circuit 

Refer to Fig. 2-12 for Illustration pertaining to 
the following discussion. The deslted tr^k is phjjsi- 
cally selected by positioning the read/write head 
using the four-phase stepping motor, which rotates 
1.8° per step. To move the read/write head one 
track, the stepping motor must rotate 3.6°, or two 
steps, [n order to step the read/write head Inward, 
each of the four 4>(N) lines must be energized in 
ascending order [i.e., ^1, 02, <Ji3, <tA, 0l, ijtZ . . . 
etc.] , To step the read/write head outward, each of 
the four *(N) lines must be energized in descending 
order (I.e., i^3, ^2, 01, *4, 03 . , , etc.). The 
phase decoder of Fig. 2-12 is a two- to four- line 
decoder which decodes the binary phase number 
from the computer circuit that is present on Lnes 
PHASE SEL A and PHASE SEL B. The decoded 
output is applied to the appropriate buffer (i.e., 01 
buffer, 02 buffer, 03 buffer, or 04 buffer). The 
2-bit binary numbers on the phase select lines are 
incremented to step the head in and decremented 
to step the head out. 
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Fis. 2-12, Blocii d^cigrajn oi tim tracl( Kelect circuit. 

Notice that the on/off signal from the com- 
putet circuit Is Inverted before being applied to the 
active-low enable Input of the phase decoder. To 
enable the phase decoder and subsequently the 
stepping motor, the on/off line from the computer 
circuit must be high. If this line is low, then the step- 
ping motor is aLowed to rotate freely. The output 
of the inverter is applied to a buffet and, in turn, 
the output of the buffer is applied to the drive 
motor speed circuit. Only one line from the com- 



puter circuit controls the on or off status of both the 
stepping motor and the drive motor. Both motors 
are tutned on or off at the same Hme; they may not 
operate independently, 

2.4.5 Drive Motor Servo Circuit, 
Models 1540 and 1541 

Refer to Fig, 2-13 for illustration pertaining to 
the folbwing discussion. The drive motor servo cir- 
cuit for the Alps drive controls the rotational speed 
of the floppy disk. The off /on signal from the track 
select circuit is applied to gate the motor driver in 
the drive motor servo circuit. When this line is low, 
the motor driver buffeifs the signal from the speed 
controller and applies this buffered signal to the 
drive motor/ tachometer. When the off/ on line is 
high, the motor is turned off. 

As the motor turns, so does the tachometer^ 
which is housed on the back of the motor case. The 
tachometer behaves like an alternator, providing an 
ac signal whose output frequency and vohage are 
proportional to the rotational speed of the motor/ 
tachometer. The output of the tachometer is ap- 
plied to the signal recti^er in the drive motor servo 
circuit. The output of the signal rectifier is a full- 
wave rectified signal that is applied to the speed 
controller IC. This IC monitors the output of the 
signal rectifier and adjusts the motor cunent as 
needed to maintain proper disk tpm. Because 
some floppy disks exhibit more drag than others, 
this circuit ensures proper disk speed from one disk 
to another, 

2.4.6 Drive Motor Servo Circuit, 
Model 1542 

Refer to Fig. 2-14 for illustration pertaining to 
the folk>wing discussion. The drive motor servo cir- 
cuit for the Newtronics drive unit regulates the rota- 
tional speed of the floppy disk. The off/on line 
from the track select circuit is applied to the gover- 
nor IC. When this line is high, the governor turns 
off the drive motor. When this line is low, the gov- 
ernor applies current to the drive motor/tacho- 
meter via the motor driver. 

As the motor turns, so does the tachometer, 
which Is housed on the biick of the motor ciise. The 
tachometer behaves like an ahemator, providing an 
ac ^gnal whose output frequency and voltage are 
proportional to the rotational speed of the motor/ 
tachometer. The output of the tachometer Is ap- 



Theory of OpcratiQn 25 



OFF/ON 



OFF/ON 



SIQNAL 


^ 


SPEED 


RECTI FtER 




CONTROLLER 



1^ DRIVE MOTOR SERVO CIRCUtT 



MOTOR 
DRIVER 



MOTOIVTACHO METER 



©f MOTOR Y, 
\Z7 



Fig. 2-13. Block dissiann of the drive motnr leivo drcutt. Models 1540 and 1541. 




Fig. £-14. Block diagram of the drive motor servo dn:u[t. 
Modfl 1542. 

plied to the governor in the drive motor servo cir- 
cuit. The governor monttor^ the signal from the 
tachometer and adjusts the motor current as need- 
ed to maintain proper disk rpm. Because some 
floppy disks exhibit more drag than others, this cir- 



cuit ensures proper disk speed from one disk to 
another. 

2.4.7 Read Circuit 

Refer to Fig. 2-15 for illustration pertaining to 
the foUowing discussion. The read cfrcuit senses 
and screens data before it is applied to the en- 
coder/decoder. The data on the surface of the 
floppy disk Is sensed by the read/write head and 
applied to the first video amplifier via a diode 
switch. The state of the diode switch Is determined 
by the write circuit. When the write circuit is dis- 
abled , the diode switch gates data from the read/ 
write head to the first video amplifier. When the 
write mode is enabled, the diode switch allows data 
to pass frotn the write circuit to the read/write head 
without affecting the read circuits. The data from 
the read/write head is approximately a scant 7 mil- 
livolts. After amplification by the first video ampli- 
fier, this signal is increased to 350 millivolts. The 
350-milliuolt signal out of the first video amplifier is 
applied to the second video amplifier, which has a 
voltage gain of approximately 10. The 3 5-volt dif- 
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ferential signal out of the second video amplifier Is 
applied to a comparator, which concerts the re- 
ceived daita to a tranststor-t-anslstor logic (TTL) sig- 
nal. This TTL signal is applied to the valid pulse 
detedor. The valid pulse detector Is disabled In the 
write mode. The valid pulse detector only passes 
pulses that are at least 2.5 microseconds in dura- 
tion. Any pulses less than 2.5 microseconds are 
suppressed; this effectively rejects any noise above 
400 kHz. The output of the valid pulse detector Is 
applied to the edge detector. In turn, the edge 
detector produces a narrow pulse on low-to-high 
and high-to-low transitions of the received data. 
These narrow pulses marking the transitions of the 
data on the disk are applied both to the timing cir- 
cuit as bit sync in order to synchronize the en- 
coder/decoder clock with the transitions, and to 
the encoder/decoder as data for decoding. 

2.4.8 Encoder /Decoder Circuit 

Refer to Fig, 2-16 for Illustration pertaining to 
the following discusdon. The encoder/ decoder cir- 
cuit converts the serial stream of transitions into 
eight parallel bits of data for the computer circuit 
and vice versa. First we will discuss the decoding 
operation. Assume that the read/write line from 
the computer circuit is high (read mode). The de- 
coder converts the serial stream of transitions into 
a serial data stream as well as generating a shift 
{^ock. Each bit cell out of the decoder is four en- 
coder/decoder clock pulses long. If a transition (or 
Input pulse on the data line from the read circuit] 
occurs at the beginning of a bit cell, then that bit cell 



is a logic 1. If no transition (or Input pulse on the 
data line from the read circuit) occurs, then that bit 
ceU is a logic 0. Both the serial data and shift clock 
out of the decoder are applied to a 10-bit serial-to- 
parallel converter [or "shift register"). Additionally, 
the shift clock is applied to the bit counter. When 
enabled by the computer circuit, the bit counter sig- 
nals the computer circuit that eight bits have been 
shifted and the data in the serial-to -parallel con- 
verter is ready to be transferred to the computer cir- 
cuit. The first eight bits of the 10-bit serlal-to-paral- 
lel converter are gated by the 8-bit buffer to port A 
on the disk controller VIA. All 10 bits out of *e 
10-bit serial-to-parallel converter are applied to the 
sync detector. At least 10 "ones" in succession are 
recognized as a block sync. The block sync resets 
or, "synchronizes," the bit counter and also informs 
the computer that the start of a header or data 
block has been detected. 

This scheme has certain limitations to it. One 
such limitation is that in order to reduce data band- 
width, not more than two "zeros" may occur In suc- 
cession. As stated earlier, a zero Is a bit cell with no 
transition at the start of it. To read 256 consecutive 
bytes of JOO would require 2048 bit cells in which 
no data occurred. Another limitation is the fact that 
data such as #$FF followed by $C0 would be de- 
tected as a sync mark. To overcome these limita- 
tions, group code recovery (GCR) is used. With 
GCR, five bits of recorded data are required to 
make one 4-bit nibble of intelligence (see Table 2- 
11). Using GCR coding, there will never be more 
than two zeros in succession. Notice that $FF is 



REAO/VfBITE 



1ST 
VIDEO «MP 




< DATA 

' BIT SYNC 



REAO(WRITE 
HEAD 



Ftg. 2-15. Block diagram af the read circuit. 



ThBory of Operatton 27 



EHCOOERT 



X 



COUNTER 



SYHC 
DETECTOR 



77 







i 



^ — ^ ' 



Fig. 2-16. Block diagram of the encoder/dccad«r drcult. 



wtitten as 1010110101, and SCO is written as 
0110101010; this does not conflict with a sync 
mark of 10 "ones" In successor!. Encoding and 
decoding GCR is performed in the computer dr- 
cult's RAM, not by the encoder/ decoder. The en- 
coder/decoder perfotms the encoding and decod- 
ing of the transitions to GCR -coded data, and vice 
uersa. 



TaWe2-ll. GCR Coding 
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GCR 





OlDIO 


1 


010 1 1 


2 


lOOlO 


3 


10011 


4 


amo 


5 


OIIll 


6 


10110 


7 


10111 


8 


OlOOl 


9 


11001 


A 


11010 


B 


11011 


C 


01101 


D 


11101 


E 


11110 


F 


10101 



Now we will discuss the encoding operation. 
For encoding, the read/write line from the com- 



putet circuit Is low (write mode). With the read/ 
write line k>w, the read circuit is disabled, so there 
are no pulses {or data) from the read circuit to the 
decoder. Howeuer, the decoder does produce a 
shift clock at one-fourth the encoder/ decoder clock 
rate. 

Additionally, with the read/write line low, 
both the sync detector and 8-blt buffer are disabled. 
Data to be written is applied from port A ci the disk 
controller VIA to the 8-Ut parallel-to-serial con- 
verter (shift register) . The shift clock is applied 
to the S-bIt parallel-to-serial converter and the bit 
counter. After eight serial bits are shifted out of the 
parallel-to-serial converter, the bit counter loads the 
next eight parallel bits Into the parallel-to-serlal 
converter u^ng the S/L line. Additionally, the bit 
counter informs the computer circuit to get the next 
byte ready for the following cycle. Both the shift 
clock and the serial data out of the serial-to-parallel 
converter are applied to the encoder. The encoder 
generates a transition when a serial "one" is coinci- 
dent with a shift ckick. No transition is generated 
for a serial "one." The data from the encoder Is 
applied to the write circuit. 

2.4.9 Write Circuit 

Refer to Fig. 2-17 for ILustration pertaining to 
the following discussion. The write circuit supplies 
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the read/write head with proper bias currents to 
record data onto the floppy disk. Assume that the 
read/<Mrlte line ts Jow (write mode). The read/write 
line from the computer circuit and the write protect 
signal from the photodetector in the drive unit are 
applied to the write lo^c. [f the floppy disk Is not 
write protected and the read/write line is low, then 
the write protect output to the computer circuit will 
indicate that writing to the floppy disk is permitted. 
Additionally, the write logic will turn on the bias 
switches which provide bias to the read/write head 
and also biases the diode switch into the write 
mode via the read/write head. 

The write logic also turns on the amp enable 
switchr [n turn, the amp enable switch supplies 
power to the differential write amp. Data from the 
encoder/decoder is applied to the differential write 
amp, which generates the recording current. The 
output of the differential write amp is applied to the 
read/write head via the diode switch. These re- 
cording currents magnetically poJarize the coating 
on the surface of the fkippy disk. This recording 
process can be thought of as providing tiny mag- 
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nets on the surface of the disk; these tiny mag- 
nets are later detected during the read or playback 
process. 



CHAPTERS 

Alignment 



This chapter contains alignment procedures 
which apply to ail models of the VIC-1541. 
Section 3,1 introduces a utility program that 
may be used to exercise the electromechanical 
functions of the drive unit. This program may be 
used for troubleshooting or for alignment setup. 
Section 3r2 is devoted to disk speed calibration. 
Section 3,3 contains two read/write head align- 
ment procedures. The first procedure is a shop- 
quality alignment using an oscilloscope and a cat's 
eye alignment disk. The second procedure is not a 
shop-quality alignment, but. In a pinch, will get 
your disk drive working with a minimum of test 
equipment or It will enable you to recover data 
from a floppy disk which has been written during 
an out-of -alignment condition. Section 3,4 is the 
procedure to adjust the track No. 1 stop. 

3.1 EXERCISING THE 
DRIVE UNIT 

The program shown in Fig. 3-1 is a utility 
program that allows you to exercise the electrome- 
chanical functions of the disk drive. By user com- 
mand, this program will step the head In, step the 
head out, turn the drive motor on, turn the drive 
motor off, and perform a bump (step out to track 
No. 1 stop}. Store this program on cassette tape 



and/or disk, If your system has a cassette tape, 
store the program on tape because your disk drive 
may not be working when you need the program. 
If you do not have a second disk drive or cassette 
tape, you may have to reenter the program man- 
uaLy in order to troubleshoot your disk drive. 

A few ttiings should be noted about this pro- 
gram before attempting to enter it. A common 
mistake made by the novice fs to use the invalid 
abbreviation ?* in lieu of PRINT*. This condi- 
tion generates a syntax error that is not easy to 
locate. The proper abbreviation for PR[NT# is P 
<SHIFT> R. The instruction PRINT #15 is 
abbreviated P <SH1FT> R15. Another source 
of confusion is the graphics characters in lines 60 
through 110 and line 8000. In line 60, the graphk^s 
character after the first quote is obtained by press- 
ing the fl function key. This graphics character 
appears again in line 60 in the remark instruction. 
The remark instruction need not be typed in; it is 
there only for your benefit. Each of the lines that 
have graphics characters also have a remark in- 
struction that de^nes the graphics characters. In 
line 60, the remark instruction indicates to press the 
fl key to get the graphics character. In line 70, 
press f3 to get the graphics character; in line 80, 
press fS; and In line 90, press f7. To get the graph- 
ics character in Lne 100, press f2 (f2 is < SHIFT> 
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fl), and to get the graphics charadei in line 110, 
press W (f4t5 <SH[FT> 131, 

Line 8000 has two consecutive graphics char- 
acters. To get the first charactei:, press CLR (CLR is 
<SHlFr> CLR/HOME), To get the next graph- 
ics character, press the cursor down key. 

Refer to Table 3-1 for a description of the 
exerciser commands. This program may be used 
with formatted disks, alignment disks, or blank 
disks. Because it does not need the headers, the 
program will even work with no disk at all. The 
exerciser program keeps a record of the track num- 
ber by adding or subtracting one-half track for each 
step-in or step-out command, [t is important to 
note that if an adjustment Is made or if the read/ 
write head is physically moved by some means 
other than the stepping motor, the track displayed 
on the screen may not agree with the adual head 
position. To avoid any discrepancy, perform a 
bump (f2), which will bring the read/write head 
back to the track No, 1 stop and set the screen dis- 
play to track No , 1 , This program may be used for 
aligning, cleaning, testing, and troubleshooting the 
drive unit, 

3.2 CALIBRATING 
DISK RPH 

The following procedure Is used to calibrate 
the floppy disk rpm on all models of the VIC-1541, 



Talde 3-1 , Ex«rriser Commands 



COMMAND 


FUNCTION KEY 


Step In 1 tt6p (step up ^ track) 


tl 


oul 1 step {jlep down ^ tracks 


ta 


Turn drlw* TttotOT on 


Is 


Turn driv€ motw off 


17 


PtirfDfin bump 


12 


Exit prosiam 


f4 



Before starting this step-by-step procedure, a few 
words about an alignment reference. Models 154D 
and 1541, equipped with an Alps drive, have a 
timing disk adhered to the flywheel (see Fig. 3-2, 
Item 64). Under a fluorescent light, the timing 
marks on the timing disk appear to stop when the 
disk is rotating at the correct speed, A battery-oper- 
ated fluorescent lamp will not work as a reference 
because the lamp must be powered by the ac line. 
If a fluorescent lamp is not available in your work 
area, you may use your TV or monitor. To use 
the TV/monitor as a reference, change the screen 
color to white using the following command: 

POKE 5S2aO,1:f>OKe 53281,1 <RETURM> 

Then perform the adjustment in the light of the 
TV or monitor screen. There are a substantial num- 
ber of Model 1542s, equipped with a Newtronics 



le opems.e, 15, "u+" :T=i:n=eiGOiiiJB7eti0:GosuB6e(j0 

15 B*=''M-£''-fCHR*',5J+CHI**C^>+CHR*<:2:53>K;HR*<0,i+0HR*<2SJ+"L"+CHR*O.3ej^ 

16 C*="M-e"-itHRt';5)+CHf^«<i:>-fCi«J<20o>+CHRf<t)J+CHR*(:2S)+''L''-i-CH(;;*a3e.^+CHR*t249> 
40 n»= " ■■ : FDRX='65 1 70646 : POl; E)^ . : NEXT^; 

50 rjFTFl*:ll-"fl*=""THEN50 

60 IFfl*="H"THENi30:REt1"»"=Fl 

70 IF ft*="""THEN140;REM"!"=F3 

88 IF F(*="irTHENijOSUB15e;0OTO4e:REM"ll"=F5 

90 IF H*="ir'THEH(jOSUE6000:GOT040:REM"ll"=F7 

100 IF fit="||-THENGOSUB7e00:GOSUB&ae0:OTTO4tt:REM")l"=FS 

110 IF FI*="riHENbOSUB700eiGOSUB6000:EHIj:t^EM"lt"=F4 

120 eOTO40 

130 PRINT)(15.B*:T=T+.5:N=1 :GOSUB8000; G0T046 

140 RRINT)H5.C*:T=T-.5:ri=l!OObLtB8000!(;OTCi40 

150 PRINT* 15. "M-E"+CHR*( l30>-fCHRt<249> :M=1 : ljOSUBS0e0 :RETURN 

6000 PRIHT#15- "M-E"+CHR*C232>+CHR»C249>!M=0:GO3UBee00; RETURN 

7000 PRINT»15- ■■t1-W"+CH«*<0)-fCHR*<0J-H;HR*< 1 J+CHRt( 192> :T=1 

7010 FORX=lTO40e0-'NEXT>i; IFN=lTHEHeU!iUB150;RETURN 

7020 IF M«0THEK«jOSUII8et00-- RETURN 

8000 PRINT":MSTRTUS:";PRINT"TRflCK " ; r-REM":i"=£.HIFT CLR/HONE ")<I"=CURSC« DOWN 
3010 PRINVMOTOR " ; : iFM=0THENPRINT"OFF'' :ffETURN 
8020 PRINT"0N":RETURN 

REflBV. 

Fig. 3-1. ExefCiserprogram lIstjTig. 



drive, that do not haue timing disks (see Fig. 3-3, 
Item 64), Two pcocedures lulll remedy this. One 
option is to photocopy or trace Fig, 3-4, cut out the 
copy, and adhere the iUustration to the flywheel, 
using rubber cement or two-sided tape only. Do not 
allow either the adhesive or the tape to interfere 
with the drive beK. The other option is to use a fre- 
quency counter as a reference. To do this, connect 
the frequency counter to pin 2 of the governor [C 
(see Fig. 3-3, Item 70). The disk is rotating at its 
proper speed when the frequency counter displays 
367 Hz. 



4. Prepare the reference as described earlier in 
the text. 

5. Connect the serial bus cable between the disk 
drive and the Commodore 64/VtC 20. 

6. Connect the ac line cord between the disk 
drive and an ac outlet. 



WARNING 

Use extreme care to avoid contact with 
frame components. High ac voltage potentials 
are present during this procedure. These volt- 
ages may cause fatal in)ujy. 
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Fts. 3-2. Disk spaed jidjgslmsnt. Models 1540 and 1541. 

To calibrate disk speed, p>erform the following 
procedure : 

1. Remove all cables from the VIC-1541, 
especially the ac line cord. 

2. Remove the top and fxittom covers and the 
RFl shield in accordance with Section 1.3.1. 

3. Prop the disk drive on its left-hand side as 
shown In Fig. 3-2. The left-hand edge may be 
propped up with a book or magazine. 



7. Turn on the disk drive, the monitor, and any 
other peripherals. 

8. Turn on the computer. 

9. If you are using a VIC 20, enter the following 
command: 

OPEN 15,8.15, ■'U:":CIXise 15 <RETURN> 

10. Load, or enter and then tun the exerciser 
program of Section 3, 1, Execute the drive 
motor on command by pressing function key 
f5. Alternatively, the drive motor may be 
turned on with the following command: 

OPEN 15,8,15:PRINT#15, "M-E" +CHR*(13n) 
+CHR*(£49) <RETJRN> 

Note: If a computer is not available to issue 
this command, the drive motor can be fumed on by 
shorting pin 3 to pin 1 on PS. 

11. Adjust VRl (Item 71, see Fig. 3-2 for Models 
1540 and 1541 or Fig. 3-3 for Model 1542} 
until the timing marks stop or the frequency 
counter displays 367 Hz, whichever reference 
is applicable. 

12. Turn off the disk drive, computer, and all 
peripherals. 

13. Remove all cables from the VIC-1541, 

14. If further alignment needs to be performed, 
proceed with Section 3.3. If not, reassemble 
in accordance with Section 1.3 3. 
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Fig. 3-3. Dl^k speed adjuslTnent, Model 1542 



AUgninant 33 




Pig. 3-4^ Ttmlng dkk {actual 



3.S READ/WRITE HEAD 
ALIGNMENT 

We now discuss two read/nnrite head align- 
ment pirocedures. The first (Section 3.3.1) is a 
step-by-step procedure^ shop-quaHty alignment and 
\s preferred over the second procedure^ which is an 
emergency or makeshift alignment (Section 3.3.2). 

The shop-quality alignment requires a dual- 
trace oscilloscope and an alignment reference disk 
(Dysan Analog Alignment Diskette 224/2A). If this 
equipment is not available, follow the second align- 
ment procedure using a voltmeter, video detector 
(see Appendix B), and a formatted di^ you know 
to be in proper alignment. Thifi procedure is also 
useful for recovering data from a diskette that was 
recorded on a disk drive that was out of alignment. 

The VIC-1541 disk drive frequently goes out 
of alignment because of the track select mecha- 
nism. The stepping motor drive wheel (Fig. 3-3, 
Item 57) is aluminum and Is press-fit onto a stain- 
less steel shaft. As the VIC- 1541 heats up, the 
aluminum pulley expands faster than the shaft, 
causing the pulley to loosen slightly. When the pul- 
ley Is loose and hits the track No, 1 stop (Item 61), 
it slips on the shaft. The result is a misaligned read/ 
write head. At first glance, the track No, 1 stop ap- 
pears to have moved because the gap between the 
pulley and stop increases, but this is seldom the 
case. Out of over 80 malfunctioning VlC-1541 disk 
drives 1 have repaired, fewer than tO were due to 
problems other than the pulley slipping on the 
shaft. 

3.3.1 Shop-Quality Allgntnent 

This procedure requires a dual-trace oscillo- 
scope, Dysan Analog Alignment Diskette 224/2A 
or equivalent, and a Phillips screwdriver. 



1. Remove all cables from the VlC-1541, 
especially the ac line cord. 

2. Disassemble the VIC-1541 In accordance with 
Section 1.3.1. 

3. Connect Rve female connectors (Items 25 
through 29) to their mating connectors (Items 
39 through 43, respectively) . (See Fig. 3-5 for 
the 1540, Fig. 3-6 for the 1541, and Fig. 3-7 
for the 1542.) See Section 1.3.3 for proper 
connector orientation. Place these 
subassemblies in such a fashion as to allow 
access to the bottom of the drive unit while 
not allowing the PC board components to 
contact any metal parts. 

4. Connect the serial bus cable between the serial 
bus connector (Item 8) and the Commodore 
64/VIC 20. 

5. Connect the ac line cord between the ac line 
cord connector [Item 6) and an ac oudet. 



WARNING 

Use extreme care to avoid contact with 
frame components. High ac voltage potentials 
are present during this procedure. These volt- 
ages mav cause fatal injury. 



6. Connect channel A of tite dual-trace 
oscilloscope to pin 7 of the second video amp, 
and connect channel B to pin 8 of the second 
video amp. (See Fig. 3-8 for Model 1640 or 
Fig, 3-9 for Models 1541 and 1542.) Connect 
channel A at 73 and channel B at 74, Invert 
channel B and place the scope into A + B 
mode. Set the vertical sensitivity to 2V/cm 
and sweep time to 20 ms, 

7. Turn on the disk drive, any peripherals, and 
the oscilloscope, 

8. Turn on the Commodore 64/VlC 20. 

9. Load, or enter and then run the exerciser 
program of Section 3.1. 

10. Insert the alignment disk (Dysan Analog 
ALgnment Diskette 224/2A or equivalent) 
into the drive unit. 

11, Depress function key fl as many times as 
necessary until the display indicates track 
No. 17, 
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Bg.S-S. Allanment setup. Model 1540. 
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Fig. 3-6. Alignment Ktup, Model 1541 
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Fig. 3.7. Abgnment setup. Model 1542. 
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Rg. 3-6. Location of Hcand video sinpbfter output pinSn 
Model 1540 




Fig. 3-9, Location of second video amphfier output plns^ 
Models 1541 and 1542. 



12, Loosen but do not remove the two screws ^at 
secure the stepping motor (Itera 72)* (See 
Rg. 3-10 for Models 1540 and 1541 or 

Fig. 3-11 for Model 1542.) 

13. Rotate the stepping motor housing while 
observing the oscilloscope display (^e 

Fig. 3-12) . The correct setting for the stepping 
motor produces lobes of equal amplitudes. At 
the very least, the lobes must be within 90% 
of each other. Tighten the two screws which 
secure the stepping motor hou^ng. 




Flj, a-10. Head allgntnent. Models 1540 and 1541. 
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Fig. 3-11. Head aUgnment, Model 1542. 

14. Depress function key f 1 as many times as 
nece^ry until the screen displays track No. 
34. Then depress function key f3 until tihe 
screen displays track No. 17. Verify that the 
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Fig. 3-12. Cal'scys pattern. 



lobes on the oscilloscope di$pby ate within 
90% of each other. 

15. Perform a bump by depressing function key (2 
[<SH1FT> fl). Then depress function key tl 
until the screen displays track No. 17. Verify 
that the lobes on the oscilloscope display are 
within 90% of each other. 

16. Exit the program by depressing function key f4 
(< SHIFT > m. 

17. Adjust track No. 1 stop by performing the 
procedure in Section 3.4, "Track No. 1 Stop 
Adjustment," starting with step 1. 

3.3.2 Emergency or Makeshift 
Alignment 

The procedure described here allows you to 
align the read/ write head using only a voltmeter, 
video detector (see Appendix B), Phillips screw- 
driirer, and a formatted floppy disk. Before you use 
this procedure, it is Important to understand both its 
advantages and its limitations. 

One important advantage that this alignment 
has over the shop-quality aligninent is that a dual- 
trace oscilloscope is not needed; a voltmeter and 
the video detector are used Instead. This procedure 
can be performed at locations where test equip- 
ment and an alignment disk may not be available. 
Another advantage of this procedure is that the disk 
drive may be aligned to any formatted floppy disk. 
This means that you can temporarily align your 
drive to a floppy disk that has been recorded out of 
alignment In order to recover data from it. In this 
case, true alignment should be restored after recov- 
ery and backup of data. 

The disadvantage of this method is the align- 
ment reference selected. This procedure will yield 
an ailgnment as accurate its the disk chosen to act 
as the alignment disk or alignment reference, [f the 



disk you choose is off, the alignment will be too. 
While most factory prerecorded disks are amadngly 
accurate, some can be off significantly. H is best to 
use a disk that has never been written to since the 
factory recording. Even if the disk you choose is off 
slightly, it will still allow you to "fix" a disk drive that 
is not working because of misalignment. 

1. RemoveallcablesfromtheVlC-1541, 
especially the ac line cord. 

2. Disassemble the VlC-1541 In accordance with 
Section 1.3. 1 . 

3- Connect five female connectors (Items 25 
through 29) to their mating male connectors 
(Items 39 through 43, respectively) (See 
Fig, 3-5 for the 1540, Fig. 3-6 for the 1541, 
and Fig. 3-7 for the 1542.) See Section 1.3.3 
for proper connectoir orientation. Place these 
subassembLes in such a fashion as to allow 
access to the bottom of the drive unit while 
not allowing the PC board components to 
contact any metal parts. 

4. Connect the serial bus cable between the serial 
bus connector (Item 8) and the Commodore 
64 /VIC 20. 

5. Connect the ac line cord between the ac line 
cord connector (Item 6) and an ac outlet. 



WARNING 

Use extreme care to avoid contact urith 
frame components. High ac voltage potentials 
ava present during this procedure. These voh- 
agea may cause fatal Injury. 



6. Connect the video detector (see Appendix B] 
to the second video amp, (See Fig. 3-13 for 
the 1540 or Fig. 3-14 for the 1541 and 1542.) 
Connect the black lead to pin 7 [Item 73) and 
the red lead to pin 8 (Item 74) . Connect the 
other end of the video detector to the 
voltmeter. 

7. Turn on the disk drive, any peripherals, and 
the voltmeter. 

8. Turn on the Commodore 64/VlC 20. 

9. Load, or enter and then run the exerciser 
program of Section 3.1. 



Alignment 39 





FlQr S'13, Location ot second video ampltfieT output pins, 
Mode] 1S40 





Fig. 3-14. Location of second video amptlfLer OLitputpLns, 
Models 1541 and 1542 

10. In^rt the fotmatted disk that Is to be used as a 
reference . 

11. Depress function key fl as many times as 
necessary untiJ the dlspby indicates track 
No. 6. 

12. Loosen but do not retnove the two screws that 
secure the stepping motor [[tern 72}. [See 
Fig, 3-15 for Models 1540 and 1541 or 

Fig. 3-16 for Model 1542.) 

13. Slowly rotate the stepping motor 
counterclockwise {as viewed from the bottom, 
or drive belt, side of the drive unit) while 




Fig. 3-lS. Head aitgntnenl. Models 1540 and 1541. 




F)g. S-16. Head aUsnment. Model 1542. 

observing the vohmeler. You will notice that 
the voltage increases, peaks, then decreases. 
The correct setting for the stepping motor is at 
the peak. Tighten the two screws that secure 
the stepping motor housing. 
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14. Depress function kev f2 {<SH[FT> fl) to 
bring the head to track No . 1 stop. 

15. Depress function key fl once and the screen 
should display track No. 1.5. Inspect track 
No. 1 stop, [f the steppitig motor drive pulley 
is not touching the track No. 1 stop, omit 
steps 16 through 18 and proceed directly to 
step 19. 

16. Depress function key f 1 as many times as 
necessary until the screen displays track 
No. 16, 

17. Loosen but do not remove the two screws that 
secure the stepping motor (Item 72), 

18. Slowly rotate the stepping motor clockwise 
while observing the voltmeter. The voltmeter 
display will decrease, then Increase, peak, 
then decrease again. The correct setting for 
the stepping motor is at the peak. This must 
not be the same peak you observed in step 
13. Tighten the two screws that secure the 
stepping motor housing. 

19. Depress function key f2 (<SHIFT> fl) to 
bring the read/write head to track No. 1 stop. 

20. Note the voltmeter display at track No. 1, then 
depress function key f 1 once and verify that 
the voltmeter display at track No. 1 .5 is no 
greater than 30% of that noted for track 

No. 1. 

21. Repeat the step 20 check for tracks 2 through 
35. 

22. DepresshjnctiDnkeyf2 {<SHIFT> fl) to 
bring the read/write head back to track No, 1. 

23. Adjust the track No. 1 stop by performing the 
procedure In Section 3.4, "Track No, 1 Stop 
Adjustment,** starting with step 4, 

3.4 TRACK NO. 1 STOP 
ADJUSTMENT 

Never perform this procedure without first per- 
forming one of the procedures from Section 3,3. 

r~| J — I I — 1 r~ — I f— ■ 1 1— 



The following procedure does not include setup 
Information. Setup Is performed In procedure 3.3.1 
or 3.3,2. The above procedures also indicate which 
step to begin with below. 



1. Loosen the track No. 1 stop screwfsj 

(Fig. 3-17, Item 75). Loosen the track No. 1 
stop so that it moves freely under the screw(s). 




FI9. 3-17. Track No. 1 stop adtustment. 

2. Verify that the oscilloscope displays the 
125-H2 waveform shown In Fig. 3-18, This 
waveform is at track No. 1. If this waveform is 
not present, depress function key f 1 or f3 as 
necessary until the oscilloscope displays the 
125-Hz waveform, 

3. Omit steps 4 through 6 and proceed directly 
to step 7. 

4. Depress function key f4 to euft the exerciser 
program. 

5. Loosen the track No. 1 stop screwls) 

{Fig, 3-17, Item 75). Loosen the track No. 1 
stop so that It moves freely under the ECrewfs). 

6. Enter the following command to seek track 
No. 1: 

n n n n~T 

APPROX 
4V 

J U U U La 



Ffg, 3-18. Tiaeh No. 1 panem. 
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OPEN 15,B,15,"r':0PEN 8,B,8,"*":PRINT(nS, 
"U1:"8;0;1;1 

1 , Slide A 0.006'mch f^ler gaug^ Into the gap 
(Fig. 3- 17, Item 761, gently push track No. 1 
stop against the feeler gauge, and tighten the 
screw (s), 

8. Verify the gap by sliding the ieeler gauge into 
the gap. The feeler gauge should not bind, 
not be loose. 



9. Turn off the Commodore 64/VlC 20, 

10. Tunt off the disk drive and peripherals, 

11. Disconnect all test equipment from the 
VlC-1541. 

12. Disconnect all cables from the VIC-1541, 

13. Reassemble the VIC- 1541 in accordance with 
Section 1,3.3. 



CHAPTER 4 

Preventive Maintenance 



This chapter provides instructions for day -to- 
day do's and don'ts for prokin^ng the life 
and integrltv of the VfC-1541 disk drive and 
S'fi-lnch floppy disks. Abo Included is informartion 
pertaining to cleaning the head and removing dust, 

4.1 EXTENDING THE LIFE 
OF THE VlC-1541 

The VIC- 1541 disk drive does not require a lot 
of attention In order to keep it running. Other than 
requiring some con^deration of heat buildup and 
contaminants, the VIC- 1541 needs no special care. 

The VIC- 1541 typically heats up after approxi- 
mately 30 minutes of operation. The 1540 gets 
hotter than the 1541 or 1542. There are a number 
of VIC- 1541 add-on products which employ a fan 
to assist in cooling the VlC-1541, These fans are 
effective in cooling the disk drive, but be advised of 
their potential adverse side effects. If a fan is used, 
riie case of the VIC-1541 must be either pressur- 
ized or depressurized . If the case Is pressurized (fan 
in intake mode), the heat Is blown out across the 
floppy disk, thereby heating the floppy disk. If the 
case is depressurfied (fan In exhaust mode), then 
dust and/ or other contaminants are drawn In 
across the floppy disk. This dust can degrade the 



performance of the VIC-1541, and it might cause 
permanent damage . 

The VIC-1541 is cooled by passive alifbw 
over its Internal parts. The internal parts trans- 
fer their heat to the air inside the case of the 
VIC-1541. The hot air. In turn, rises out of the top 
vents. The hot air is replaced by cold air entering 
into the case through the lower cooling vents. The 
airflow through the VIC-1541 Is subtle and should 
not be Impeded, 

To prevent overheating of your VIC-1541 disk 
drive, follow these precautions: 

1. Do not stack VIC-1541s because the heat 
rising up out of the lower VIC-1541 will flow 
up Into the upper VIC-1541. This will add to 
the heat generated by the upper VIC-1541, 
and the upper VIC-1541 may have a 
tendency to overheat. AddiHonally, the upper 
VIC-1541 obstructs the cooling vents on the 
lower VIC-1541. 

2. Do not place anything on the cooling vents of 
the VIC-1541, Obstructing the cooling vents 
restricts airflow ttirough the case of the 
VIC-1541, contributing to overheating, 

3. Alkiw three Inches between the VIC-1541 and 
any other objects. This practice allows air to 
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flow more freely into the bottom cooling vents 
of the VlC-1541. 

4. When practical, do not operate the VlC-1541 
in an environment above 25''C (TS^F), 

5. Turn off the VlC-1541 when the Commodore 
64 or V[C 20 is not in use. 

The VIC- 1541 must also be kept free of con- 
taminants. Dust and dirt can cause overheating 
and unnecessary wear. Contaminants on the read/ 
write head or on the floppy disk can cause perma- 
nent head damage or scratch the floppy disk. If the 
floppy disk gets scratched, then data may l>e lost. 
The oxide coating at the edges of the scratch can be 
chipped off by the read/write head and cause 
OKide deposits on the read/write head. 

Dust in the drive unit can cause wear of mov- 
ing parts. Also, dust on electronic parts can pro- 
mote overheating by insulating the components 
and inhibiting their ability to dissipate heat. 

Once every 12 months, you should remove 
dust from the inade of the VIC-1541, To do this, 
disassemble the VlC-1541 using the instructions in 
Section 1,3.1, "Disassembly and Identification of 
Subassemblies,'^ Use a soft brush to brush the dust 
from the internal parts. If you have compressed air 
available, use no more than 15 psi of pressure to 
blow the dust off. 

Observe the following precautions when re- 
moving dust from the VlC-1541: 

1, Do not bend component leads. Bending a 
component lead weakens tt and causes it to 
become more brittle. If bent a few times in the 
same place, the lead will break. 

2, Be careful when handling the drive unit. The 
drive unit ts vulnerable when removed from 
the protection of the VIC-1541'5 case. Be 
especially careful to avoid vifrinkling the thin 
metal track select band, 

3, Do not touch the read/write head. Oil from 
your finger gets on the head and collects dirt, 

4, Do not use strong solvents; if a solvent is 
necessary, use denatured alcohol. 

Inspect the drive belt on the drive unit for signs 
of wear. Also, inspect all the disk drive's internal 
subassemblies for signs of corrosion. If corrosion is 
present, use denatured alcohol to clean off the cor- 
rosion. Also dean the read/write head following 



the instructions in Section 4.3, "Cleaning the 
Read/Write Head," Reassemble the VIC-1541 
according to the instrucHons in Section 1.3,3, 
"Reassembly." 



4.2 EXTENDING THE LIFE 
OF THE FLOPPY DISK 

Use special care when handling floppy disks in 
order to prevent loss of data or even damage to the 
read/wiite head. When a floppy disk that has dust 
or dirt on it is Inserted into the VIC- 1641, the con- 
taminants can be deposited on the read/ write 
head. Once these deposits are on the read/write 
head they can scratch any floppy disk inserted into 
the drive, even a clean one. Occasionally inspect 
your disks for dirt, scratches, or warp, Don't forget 
the bottom surface of the disk. This is the side on 
which the data is written , 

Follow these guidelines for prolonging the life 
of a floppy disk: 

1 . Always keep the floppy disk in its paper 
envelope whenever It Is not in the disk drive. 
The envelope offers protection for the 
exposed areas of the media and also helps 
keep the disk clean, 

2, Store disks in the vertical position. If disks are 
stacked horizontally the disk media can 
sometimes stick Inside the jacket. When stored 
vertically, dirt may fall off the disk, 

3, Do not store floppy disks in direct sunlight. 
Direct sunlight can warp the disk and crack the 
oxide coating, 

4, Do not install a defective disk into the disk 
ddve. This can cause head problems which 
promote premature disk failure, 

5. Do not place disks near transformers, motors, 
monitors, or other sources of strong magnetic 
tields. Magnetic fields can alter or erase data 
on the disk. 

6. Do not fold or bend floppy disks. 

7. Don't touch the exposed surface of the disk. 
Fingerprints collect dirt which contaminates 
the read/write head. 

8, Do not put disks through security X-ray 
machines. Instead, have the disks checked 
by hand. 
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9. When labeling floppy disks, always write on 
the label before applying it to the disk. Do not 
write on the disk jacket because pencils and 
pens indent the disk sutface, thereby 
degrading disk perfoimance. 

4.3 CLEANING THE 
READ/WRITE HEAD 

It Is important to keep the read/write head 
clean because deposits on the head can cause disk 
damage and read/write errots. There are two 
methods you may use to remove depo^ from the 
read/write head. One method requires a cleaning 
disk (see Section 4,3,1). The second method is to 
disassemble the disk drive and clean the read/write 
head with a lint-free cloth and solvent (see Section 
4.3.2). Each method has Its advantages and disad- 
vantages. 

The advantage of using a cleaning disk is that 
It is easy to use. On a cleaning disk, the media is 
replaced by a cloth or chamois disk wet with sol- 
vent. Insert this disk In the disk drive and rotate for 
approJtlmately 30 seconds. The rotating disk rubs 
against the head and removes the deposits. The 
disadvantage of this method is that the cleaning 
disk can pick up abrasive deposits from the head, 
wtilch then pass over the read/write head appro>:l- 
mately 300 times a minute. These deposits could 
have an adverse effect on the read/write head. 

The above effect does not occur If you disas- 
semble the disk drive and clean the head manually. 
Additionally, this method allows you to see if all the 
deposits have been removed or If more cleaning is 
needed. Unfortunately, manually cleaning the head 
involves a lot more work than u^ng a cleaning disk. 

A combination of these methods is best. Typi- 
cally, a cleaning disk should be used every month 
with a thorough manual head cleaning performed 
every six months. If your disk drive gets very heavy 
use, clean the head more often. Perform the man- 
ual cleaning if the deposits on the head are causing 
scratching or data loss problems, A cleaning disk 
should only be used for periodic cleaning. If a dirty 
head is causing problems, use the manual head 
cleaning method . 

4.3.1 Using Head Cleaning Disks 

To clean the read/write head with a cleaning 
disk, follow this procedure: 



1. Connect the VIC- 1541 to the Commodore 64 
or VIC 20 serial bus, 

2. Connect the ac line cord between its 
connedor and an ac outlet. 

3. TumontheVlC-1541. 

4. Turn on the Commodore 64 or VIC 20. 

5. Load oir enter the utlltty program of Fig. 3-1 
Into the Commodore 64 or VIC 20 . 

6. Prepare the cleaning disk In accordance with 
the manufacturer's instructions. 

7. Insert the cleaning disk Into the disk drive. 

S. Run the utility program you entered In step 5. 
9, Depress function key f 5 to start rotating 
the disk. 

10. Repeatedly depress function key fl at the 
approximate rate of two keystrokes per 
second. This keeps moving the read/ write 
head to a fresh surface of the cleaning disk, 
reducing the chance of abrasion from dirt 
already removed from the disk, 

11. After approximate It/ 30 seconds, stop the 
cleaning disk by depressing function key f7. 

12. Remove the cleaning disk. 

13. Exit the utility program by depressing function 
keyf4«SHlFT>f3). 

14. Allow plenty of time tor solvents to evaporate 
before inserting a floppy disk into the 

VIC- 1541. 

4.3.2 Manual Head Cleaning 

To clean the read/write head manually you 
will need the following materials: lint-free cloth or 
piece of foam rubber, cleaning solvent such as 
denatured alcohol or trichloroethylene, a Phillips 
screwdriver. Proceed as follows: 

1. Remove the ac line cord from the VIC- 1541. 

2. Follow the Instructions in Section 1,3.1 to 
remove the top cover, RFI shield, and disk 
controller PC board from the disk drive. 

3. To access the read/write head, gently lift 
up the pressure pad mount as Illustrated in 
Fig. 4-1. 

4. Wet the lint-free cloth or foam rubber with 
solvent, 

5. Gently rub the read/ write head and pressure 
pad until deposits are no longer viable. 
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6 . AUqw all of the solvent to evaporate before 
proceeding, 

7. Release the pressure pad mount, 

8. Reassemble the VIC-1541 using the 
Instruction 5 in Section 1.3.3, "Reassembly." 



1^.4-1. Acce^ngthe read/write head. 



CHAPTERS 

Basic Troubleshooting 

and Repair 



This chapter cowers most of the common fail- 
ures of the V1C-154I on a symptomatic 
basis. This means we will start troubleshoot- 
ing by identifying a specific problem. Then we wfJI 
look for malfunctions which can cause those spe- 
cific problems. Some malfunctions can be as ob- 
vious as burned parts, a shorted conductor, or 
brolten wires. Other malfuncHons are invisible to 
the naked eye, such as a faulty integrated circuit 
[lO or a bad transistor, [n any event, you must first 
identify the problem in order to restore the disk 
drive to operation. Troubleshooting Is this process 
of finding the problem. 

5.1 INTRODUCTION TO 
TROUBLESHOOTING 

When troubleshooting, there are some rela- 
tively safe assumptions that you can make. These 
assumptions are proven to be fact in approximate- 
ly 95% of the malfunctions that occur in the 
VEC-1541. These assumptions are: 

1. Assume only one problem exists. An example 
of this is the symptom of the drive motor and 
the stepping motor not turning. If you assume 
only one problem exists, then you know it 



must b« a circuit of common use by both. You 
also know that it is not the drive motor and 
the stepping motor. It is not likely that both 
motors would fail at the same time. The only 
exceptions to this assumption are In the case 
of physical damage, such as could be caused 
by dropping the VIC- 1541 or of lightning 
striking the powei lines. In both cases, many 
internal parts could be permanently damaged. 
2. When there is a choice between an active or 
passive port causing a problem, assume the 
active part is bad. AcHve parts are ICs, 
transistors, and diodes. Passive parts are 
capadtors, resistors, and inductors. With 
today*s "low current" technology, passive 
parts are under no strain and very seldom fall. 
However, as in finding two independent 
malfunctions, tt ls still possible for these parts 
to (ail. 

Before troubleshooting. It is important to ob- 
serve the malfunction carefully. Become familiar 
with the problem in as much detail as you can. If 
necessary, write down some data to compare with 
later, such as error numbers, track, and sector on 
which a malfunction occurs, commands that do not 
work, and so on. 

While troubleshooting, always observe the disk 
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drive's reactton during a test and after any repair 
action is attempted, Corrtpare these observations 
with the data that you recorded earBer. If the disk 
drive exhibits any chattge in behavior, it could be 
an important clue to finding the bad part. 

Troubleshooting can be a lon^ and tedious 
process. The purpose is to find the bad parts. In this 
quest it is sometimes easy to ovedook the good 
parts. If the part is good, then this is not the part we 
are looking for. If you cannot find the bad part, 
then kxjk for the good parts. Usually when a per- 
son troubleshoots a piece of electronic equipment, 
he or she starts out with two mental lists of parts. 
One Ust comprises *'parts that could l>e bad.'' The 
other list comprises "parts that are good." Unless 
given a clue by the nature of the malfunctlons, 
most troubleshooting starts with all the parts In the 
"parts that couU be bad" list. Gradually, the trou- 
bleshootet finds circuits that work or determines 
that parts are good. These parts in the circuit are 
moved from the "parts that could be bad" list and 
placed on the "parts that are good" list. When the 
"parts that could be bad" list has one part left on it, 
that Is the bad part. Usually, when the "parts that 
could be bad" list gets down to a few items, the bad 
part ts obvious. Even if you haue not yet found the 
bad part, as long as you are identifying good parts, 
you are rruiking progress. 

Except for read/write head alignment, our 
troubleshooting In Chapter 5 will narrow the prob- 
lem down to a group of parts without the use of test 
equipment. This chapter assumes that you know 
how to solder. Identify parts, and replace parts. If 
this is a new experience for you and you would like 
more information concerning these skills, read the 
following book: 

E/ectronic Prototype Construction, by Stephen 
D. Kasten. Howard W, Sams & Co,, 1983. 
{Cat. No. 21895} 

The troubleshooting instructions In Section 
5,3, "Basic Troubleshooting Flowchart," will either 
correct the malfunction or narrow down the list of 
"parts that might be bad." In addition to a parts list. 
Section 5,3 gives you several options on how to 
find the bad part. One of the options given is to fol- 
k)w specified instructions in Chapter 6, "Advanced 
Troubleshooting and Repair," Ahhough Section 
5.3 directs you to a specific section in Chapter 6, 
please read Section 6,1, "Introduction to Ad- 



vanced Troubleshooting," before proceeding with 
the flowchart in Section 6.2. 



5.2 IDENTIFYING A 
PROBLEM 

This troubleshooting procedure can be used to 
locate and repair most common VIC -1541 mal- 
functions. For rare problems that require in-depth 
testing, see Chapter 6, "Advanced Troubleshooting 
and Repair," 

Before you start the troubleshooting process, 
perform the following troubleshooting sptup proce- 
dure: 

1, Turn off VlC-1541 and Commodore 64or 
VIC 20, 

2, Remove ac line cord from the VIC-1541. 

3, Remove any serial bus cables from the 
VlC-1541. 

4. Remove top cover and RFI shield folbwlng 
the instructions in Section 1.3.1. 

5. Connect the serial bus cable{s), which were 
removed in step 3, back to their respective 
receptacles. 

6. Instail ac line cord between its connector and 
an ac outlet. 

After this setup has been performed, follow the 
flowchart In Section 5,3 to localize or isolate a 
problem. If the problem Is not isolated, the flow- 
chart will kicalize the malfunction to a particular cir- 
cuit or group of circuits. The VlC-1541 may be 
repaired by replacing these parts, it may not be 
necessary to replace all of these parts. If you 
replace only one part at a time, then check to see if 
the problem is solved after each replacement; you 
might get lucky and replace the bad part on the first 
attempt. Of course there is always the possibility of 
replacing the bad part on the very last attempt. In 
any event, you are no worse off than replacing all 
the parts In question. 

It is easiest to replace socketed [Cs first. If you 
have spare ICs (6502, 6522, 6116, etc.), now is 
the dme to make good use of them. If you know 
that these spares are in working order, you can 
substitute each of the spares for their socketed 
counterparts. Check to see if the malfunction still 
exists. If the problem has gone away, the last IC 
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you changed was the fauhy one. If you wish to 
troubleshoot the probleni further, see the applicable 
section in Chapter 6. The flowchart in Section 5.3 
indic^t^ the specific section to :^e. Each group of 
circuits is identified in a table and/ or a figure speci- 
fied in the flowchart. Tables have three columns 
labeled 1540, 1541, and 1542; the parts in ques- 
tion are listed under the applicable column for the 
model you are troubleshooting. Figures specified in 



the flowchart are three-part figures. Part A is for the 
1540, part B is for the 1541, and part C is for the 
1542. Faulty PC board parts are indicated on these 
figures. Use the part of the figure which is applica- 
bJe to the model you are troubleshooting , Before 
attempting troubleshooting, inspect the read/write 
head for deposits and clean the head if necessary. 
See Section 4.3, '^Cleaning the Read/Write 
Head/' 
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5.3 BASIC TROUBLESHOOTING 
FLOWCHART 



Plao* VlC-1541 FrtJwflr sHiiteti 
Id on Hfil\t OE40rvjna the 
rad and vr^ri LEDa. 



Table 5-1. FftuJty Green LED 




FAULTY PART IS ONE OF THE FOLLOWING: 








Green LED 


Green LED 


CT«n LED 


Hesbtor, R45 






Connddor, Pfi 


CcuiTiecTor. P'V 


ConnKtor. P4 


Connaclor, 


Cornectqir, J4 


Connector, J4 



{□reen LEP. Also see 
Sec^tlon C.£r1, Ftulty 
f^rtan LED. 



Tufn ort vic-1541. 



Rgrnove W line COfA. 



Rifnovs and tnapett ^usa, 
Fi. S«e Tattle 5-2, CnachlnQ 
a f 1158. 




T3l}l&$-3 anqJ FlQ. 
Faulty Pawer Supply- Also 

Power Supply. 



Feplace 'use, F1, with 
1 .0 A f uM- 



luAleil line cond. 



Place VIC- 1541 power gwMch 
lo on wHkle obs*fvlna th« red 
and oreen LEDa. 



PrableFT can t» almost 
tryikhtn In Itw VIC-154L 
Sse Chaptw Section 
e.2.B, Blown Fuaee. 



(a) To f ftfle W 



Table Checking a Fuse 



GOOD 




BAD 


Good Fme 




Bid Fuse 


Re9l9rance= <2Q 




Resfnance ~ Intlnlty 


5-3. 


FaijJty Power Supply 


FAULTV PAHT IS ONE OF THE FOLLOWING; 




IML 


1542 


CwinectoTK J9 


Connector, J9 


Connector, J9 


Swttch, Si 


Switch. SI 


Switch, SL 


Fuse H^er, XFl 


Fuse Holder, XFL 


FusB Holder, XFl 


TranstaFmexF Tl 


Transfomser, Tl 


Transformer. Tl 


ConnectoTr Jl 


ConnedotK Jl 


Connector. J I 


Brtdge, CR3 


Bruise, CR3 


Bridge, CR3 




Dl«l*, CR4 


Diode, CR4 


Capacitor, C4 


Capacitor. C4 


Capacitor, C4 


CajMcKtor, C52 


Capacitor. CI 6 


Capacitor, CI 6 


Regulator^ Ul 


Regulator, IJl 


He^lator, LTl 


ConnectOfi PI 


Connector, PI 


Connector, PI 
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Fig, 5-1. Faulty power supply. 
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Fig. S-2. Faulty led LED. 
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(CI 1U2. 
Fig. 5-2. Faulty isd LED (cent.). 
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Load -^P^rformsncQ Test" program Irom 
VIC-D«ma Dia*. wh^n Is au^plleqj with 
tns drIvA. Thi* program ^9 a^BO Nsiad 
\r\ the aup&ndl* of Ih* uSflr's manLial 
disA Supplied with the dtsk drive. 
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Table 5-4. Fauhy Red LED 



FAULTV PART IS ONE OF THE FOLLOWING: 


1540 




1S4Z 


IC, Uft 


rc, UDi 


JC, UDI 


K, LICD4 


re, UC2 


IC, uca 


RhMqi, FI36 




Rnlstor R45 


Hed LED 


Rad LED 


Red LED 


ConnectQT, P6 


Ccmnector, P6 


Connector, P6 


Connector, J6 




Connector, J6 
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fSj J 541. 

F^. 5-3. Faulty computer circuit. 
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to 1S42. 

Fig. &-3. Faulty cximputer cireukt {coi1t.)r 



TaUe M. Fauhy Csnnpuwr Circuit 



THE raOBLEN IS IN OKE Of THE FOLLOWING: 




15*1 




MPU.UCM 


MPU.UC4 


MRU. UC4 


VIA. UABl 


viA.uca 


VIA, UC3 


VIA, UCD4 


VIA, UC2 


VIA, UC2 


ROM. UAB5 


ROM. UB4 


ROM, UB4 


ROM, □AB4 


ROM, IJB3 


ROM, UB3 


RAM, UB3 


RAM. UB2 


RAM, UB2 


RAM, UA3 


IC, LIC7 


IC, UCB 


RAH, UB2 


K.UC6 


IC, UC7 


RAM, UA£ 


ICUCS 


IC, UC6 


IC.UB8 


IC.UAl 


IC. UAl 


IC. UB6 


IC. UBl 


IC. UBl 


IC, UB7 


IC. UDS 


IC, UD3 


IC, UCl 


IC. UD6 


IC, UD5 


IC, UDl 


OKlllatoi, Yl 


OKdInw, Yl 


IC, UG2 


R«!ijtar, 


RvtijtDT, 


IC, UC6 


Rdtittor, R6 


Rdtittor, R6 


IC, DC? 


ReibtDr, R7 


Rdslstor, R7 


Crvital. VI 


RsBlsEDr, R8 


K«s]stor, Ite 


R«ilgtor, Rl 


Resbrof, R9 


R4slst<?r, R9 


Rsstolor, R2 


Raslsror, RIO 


Ritlstor. RIO 


Ktitilot. R3 


Resbior, R25 


Resliior. R25 


Re5i9laf, R21 


ReastDT, R26 





THE PROBLEM [S IN ONE OF THE FOLLOWING: 


1H<I 


I HI 


1M2 


ReilMor, K22 


Resistor. Rl 


Rulitoi, Rl 


ReDttor, RZ3 


inductor, LI 


Inductor. LI 


Retistor, R3I 


Inductor, L2 


Inductor. L2 


Retistor, R32 


Inductor, L3 


Inductor. L3 


Retistor, R33 


Inductor, L13 


Inductor, LI3 


Rdtistor, R34 


Inductor, L14 


Inductor, L14 


RulstcT, R3b 


Iruluctor, LIS 


Inductor. L15 


Rslitor, R43 


Inductor, L16 


Inductor. L16 


Rolstor, RS3 


CapacttcT. C46 


Capacdtor, CA6 


Irxluclor, LI 


Capacltsr, CIO 


CapadtDr, CIO 


[nduclof, L2 


Capacitor, Cll 


CapadtDT, Cll 


Indliclof, L3 


Capacitor, Cl£ 


CapadtDT, CIS 


InducTlaf, LI2 


CapKltor, CIS 


Capadtor, C13 


[ndu[:IQf, L13 






[ndijcTtai, LI4 






Indudoi, LI5 






Capacitor, C56 






Capacitor, C9 






CapacltoT. CIO 






Capacitor. C61 






Capacitor, C^ 






CBpacdrtor, CI I 
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5.3 BASIC TROUBLESHOOTING 
FLOWCHART (cont.) 




Run [wforirirKs tm 




.Dish drive »rvlc«abl«. 



Ptrform procfrdurA in Sad lor 
3.2, Calibr^ttno Vi^ RPU. 



See Tible &7 &nd Fig. 5-4, Dtlw 
Motor Problem. Also we Section 
Ftulty Drive tAoittf. 



UM or frnter utilfLy pfogmm 
ihe MVS Unll. 
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Flg+ S*4+ Drive motor problem. 
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(C) 1542. 

Fkg. 5-4. Dflfue motor problem (co^^.)- 



Table 9-6, CammunLcaHonfl Test 



TYPE THE FOLLOWING ONTO THE SCREEN; 


You Type This 


1 0PEN15,S,15:IHPUT^5,A,*l,a,C:7lt;M;*;C <ReTLJRN KE¥> 
RUN <(tETUIIII KET> 


Comet RasultE, letApaaet 


DOOKOO 
REM>Y. 


Nvti: If computer rHponds with the ioBouing: 


TiitFilb 


[DEVICE NOT PRESENT ERROIt tH LINE 1 

Check for propar <ldvLea number. Itthe VIC-1541 la not devkfl No. 8, then chAtige tPie^'S" In llrw 1 lo9. 10, or 
11, uap^lcabla. Then "RUhTlhe pro^m tgnin- If dcvlct numtHraare u>iret:t, then the VIC- 1541 con^pirter 
[jircuItT we at fault, Hthe davlce number b unknown, Ke Section 1.3.2, "Ohartghrg Device Nuttibera.'* 


Tejt Fill: 


Mo mpoTut, cuiKu doe: not return. 
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Table S-l, Drive Motor F^robLem 



THE PROBLEM IS IN ONE OF THE FOLLOWING: 


1S40 


IMl 




VIA, UCM 


VIA, UC2 


VIA, UC2 


IC. UF2 


IC, UCl 


IC, UCl 


IC. UG4 


IC,UD1 


IC, UDl 


Dflva Motor, Bl 


DrfvE Motor, Bl 


Drive Molor, Bl 


Drive Motor Servo 


Drive Moteo: Servo 


Drive Motor Servo 


Circuit 


Clrcutt 


Ctnnidt 


ConnKtor, P5 


Connector, PS 


ConnecLoi, P6 




ResMor, R31 


Resistor, R31 


Drive Unit Moving 


Drive Untt Moving 


Drive Unlr Moving 




Parts 


Pwtj 


ConnectoTn J& 


Connector, 


Connectoo-, J5 



Table Stepping Motor Prohlem 



THE PROBLEM IS IN ONE OF THE FOLLOWING: 



1540 


lS4l 




VIA, UCD4 


VIA, UC2 


VIA, UC2 


IC, UF2 


ICh (JCl 


TC, UCl 


IC, UG4 


IC, UDl 


TC UDl 


IC, UE2 








TranilstDr, QB- 


TiAnHdoi Q8 


TrAfi^stor, Q& 


Tnnilstor, Q9 


TiBfifiafitoj, Q9 


Trdiudstor, Q6 


Tnnilstor, QIO 


Tcanssstoi, QIO 


Traniditor, Q7 


Tianrittor, Qll 


Transistor, Qll 


Dtode, CRI3 


Diode, CBB 


Dlwif , CRfi 


DkxJe, CRM 


Dl»ik, CR9 


D^ode, CR9 


DfodE, CRL5 


Diode, CRID 


D^ode, CRIQ 


Dk>de, CRL6 


Diode, CRU 


Dladfl, CRll 


ResbtOf, R39 


Reskslor, R47 


RestitorH R47 


Resistor, R40 


RetkHoT, R4S 


Resistor, R4d 


Resistor, R41 


RetMOT, R49 


ResMor, R49 


Resistof, R42 


Reslflor, R50 


ResbtoT, R50 


Connector, P7 


Connector, P7 


Connector, P7 


Connector, J7 


Connector, J7 


Connector, J7 




fAJ 1540, 

Flg+ 5-5, Stepping motor problem. 



i 
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(C) 154Z 

Fig. 5~5. Stepping motor problem {cont.). 
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5.3 BASIC TROUBLESHOOTING 
FLOWCHART (ccmt.) 



1 



From Pmga 57 



PerlDrm proc^urg In Svctlon 
^3Ll, Shufi Quality AllgnnKnt^ or 
Swtkjn 1312, Emergency w 



"1 




3.4, Track hlo, 1 Slop 



Lcwl and run 'Pflrlorm^ce 
tflet' proflfSfTi (rom VlC-D&mo 

DisM.. 




^ RAatUWrlle ProMsm. Also 
""^ MflSftCtlon e.a.Tn Faulty 
RMdWfrit* Circuit. 



VIQ-Mii i& gervlcedblQ'n no 
problim axlAlA. 



Basic TraubjeshDottng and Repair 63 




(B) 1541 . 

Fig. 5-6^ Rcad/wtite problem- 
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Fig. 5-6' Read/write problem (unt.]- 



Table 5.9. Read/Write Problem 



THE PROBLEM [S [N ONE Of THE FOLLOWING: 




THE PROBLEM IS [N ONE OF THE FOLLOWING; 




1S41 


IS4Z 




1S40 


1541 


154! 


VIA, UCD4 


VIA. LrC2 


VIA, UC2 




Translsrtor. Q9 


Diode, CRIS 


Diode, CRIS 


IC, UE7 


IC, UE6 


EC, UE6 




Trarilstor. 010 


Resiilof, Rll 


Resistor, Rll 


IC. LfE5 


IC, UCl 


IC, UCl 




Triuiilstor, OH 


ResMoi, R12 


Resislor, R12 


IC.Uf4 


IC, LID£ 


IC, UD2 




Diode, CRS 


RejMoj, R14 


Resistor, R14 


IC, UE3 


IC. UF3 


IC, IIF3 




Diode, CR7 


Resistor, R16 


Reststor, Rl^ 


IC,UF3 


IC, UF4 


IC,UF4 




Diode. CR8 


Eteslstcr, R17 


Resistor, R17 


iC.UCI 


IC,tJE4 


IC.UE4 




Dlo>fe, CR9 


Resistor. RlS 


Reslitor, R18 


IC.UD2 


IC, UD3 


IC, UD3 




Mode, CRIO 


Resistor. R19 


Resdstor, R19 


IC, UC2 


IC, UD4 


IC,UD4 




Diode, CRII 


ReslEtor, R2D 


Reidstor, R2(l 


IC, UC3 


IC, UAl 


IC, UAI 




CHode. CR12 


Resistor. R21 


Resistor, R21 


IC. UD3 


Trafiilstor, Q3 


Transistor, Q3 




Diode, CR18 


Resistor, R22 


Resistor, R22 


IC, UE4 


Trenilftor, 04 


Transistor, 04 




Reelstor, Rg 


Reslstnr, R23 


Resistor, R23 


ICUFS 


Translitor. QS 


Trandstoi, 05 




Resistor, F19 


Resiitor, R24 


Resistor, R24 


1C,UG2 


Trinfijtor, Q6 


Trmsishn, Q6 




Reistor, RIO 


Resisror, R27 


Resistor, R27 


IC,UG4 


TrAiitd^, Q7 


TrartsbtDT. Q7 




Resistor, Rll 


RmstOf, R2S 


Restetof, R23 


IC,UF6 


DIKll, CR6 


Diode, CR6 




Reslslor, RI2 


Resistor, R29 


Resistor, R29 


IC, UH7 


□nodi, CRIS 


Diode, CR12 




Resiitof, FI13 


Resistor. R30 


Resistor. RSO 


IC, UHS 


Diode, CR13 


Diode, CRia 




Resistof, R14 


Resistor, R32 


Resistor. R32 


IC, UH4 


Diode. CR14 


Diode, CRM 




ResiEtof, R15 


Resistor, R33 


Resl^, R33 


IC, UC3 


r^ode. CR15 


Diode, CR15 




Raststoj, R16 


Resistor, R34 


Retistor, R34 


Tnniislor, Q3 


Diode, CR16 


Diode, CR16 




Reilsitot, R17 


Resistor. R3& 


Resistor, R3& 




Dtode, CR17 


Diode, CRI7 




Resistor, RIS 


Resistor, R36 


Resistor, R36 
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Table 5-9, Read/Write Problem (cent.) 



THE PROBLEM IS IN ONE OF THE FOLLOWING; 




1541 


IMZ 


IvttlStOF, RIt 




r^£3lSICIF^ I^L^ i 




neBtsioT, n30 


r^CSlEIDF^ Ji-Jhj 






rVeSlEIDF^ rU7 




Resi5l£>j, R4D 


RfiStstDr, H40 




Refiisloj, R41 


RfiSlstOF, R41 


KeslEtDF, n£i 


ReHtios, R42 


RsslstOFs H42 


RdSlstOFk RSS- 


RdsjilDi, R43 


nesKioFn n*io 


Rsilstor. R29 




Reslstof, R&l 


RuLstor, R30 


R«t]stw, R&2 


Reslstof, R52 


Resistor, H7 


Revstor, RB3 


ResbtoF, R53 


RnlstoF, R47 


ReHstoF, R&4 


ReskstoF, R54 


ResLstoF, R4S 


Cmpocitcv, C23 




Reiistor, R49 


CapadEor, C3l 


Capacitor, C3l 


Rnkstor, R&O 


CApu±oir, C32 


Capacktor, Ci2 


Regtetor, R&l 




Capacttor, C13 


RestotoF, R52 


CapBdror, C34 


CapacFtor, C34 


Res^of, R53 


Capadtor, C37 


Capacitor, C37 


ReskstoF, R54 


Capadtor, C38 


Capacitor, C3S 


CapKLtOr. C13 


CapodiDT, C41 


Capacitor, C41 


Capficltor. C1& 


CapadtDT, CA2 


CapacltDF, C42 



THE PROBLEM fS [N ONE OF THE FOLLOWING^ 


1540 


1541 


1M2 


'Capaclti3F, C23 


Capacitor,. C4j 


Capacliw, C43 


CapacFtDF, C3A 


Capacilor, C44 


CapAcltoT, 044- 


L-apacitoF, \JZo 


Capacitor, C4iB 


Capacitor, C4S 


LapacitoF, 


Inductoj, L4 


IndiJctaT, L4 


L-apacit-OF, 


Lnductoj, Lb 


Indijclaj, L5 


Capacitor, C49 


inductor, L6 


InduClfn, L6 


Capacitor, CSO 


Inductor, L7 


Induct w, L7 


Capacitor, C53 


[ndwcior, L9 


inducloi, 


IriductoF, L4 


[nductcT, LIO 


Induclw, LlO 


IndudoF, L5 


Inductor, Lll 


IndvctoT, Lll 


IndudoF, L5 


Inductor. LIZ 


Inductor, L12 


lFldLid<3F, LS 


CcmFiettOr, PB 


ConnectoF, P8 


Inductor, 


Connector, Jfi 


ConnecioF, J3 


Inductor, MO 


RewiAVitte Head 


Read/Witle Head 


InductoF, L11 






InductoF, L16 






Connector, P2 






Comnsctcf , J£ 






R«ad/WHie Hfad 







CHAPTER 6 

Advanced 
Troubleshooting 
and Repair 



This chapter contains advanced troubleshoot- 
ing instructions for your VlC-1541. If you 
have not attempted to troubleshoot your 
VIC-1541 using Chapter 5, "Basic Troubleshooting 
and Repair," please do so as that is prerequisite to 
tttls chapter. Most common malfunctions, such as 
misalignment, are corrected by Chapter 5, Hovu- 
ever, if the malfunction is caused by a faulty com- 
ponent, this chapter may be used to Isolate It. 

6.1 INTRODUCTION TO 

ADVANCED 

TROUBLESHOOTING 

After troubleshooting the problem down to a 
group of parts using Chapter 5, use this chapter to 
isolate the problem. First, consult the applicable 
fbwchart in Section 6.2. To use those flowcharts, 
you will need to know how to use a muhlmetet 
and, depending on the nature of the problem, you 
might also need to use an oscilloscope. If you are 
not familiar with the use of those pieces of test 
equipment, read the applicable books listed here: 

Anaiog Instrumentation Fundamentals, by 
Vincent F. Leonard, Jr. Howard W. Sams & 
Co., 1981.(Cat. No. 21835) 



Knouj Your Osdiloscope, 4th Ed., by Robert 
G. Middleton. Howard W. Sams & Co., 1980. 
{Cat. No. 21742) 

Troubleshooting With the Oscitlascape^ 4th 
Ed., by Robert G. Middleton. Howard W. 
Sams & Co., 1980, (Cat. No, 21738) 

Another option for those with technical experi- 
ence is to read Chapter 7, "Advanced Theory of 
Operation," then consult Appendix A, "Technical 
Data," Chapter 7 and Appendix A contain enough 
data to enable an experienced technician to analyze 
and b^ace the problem to a specific part. The follotv- 
Ing Instructions are applicable to the flowcharts in 
Section 6.2, 

When measuring voltage, the flowcharts will 
usually specify two points to measure between. 
Some examples of this are, "Measure voltage be- 
tween pins 1 and 3 of P5" and "Measure voltage 
across R3." In the fost exaniple, you would place 
one of the vohmeter test leads on pin 1 and the 
other on pin 3, In the second example, you woukl 
place one of the voltmeter leads on one of the leads 
of R3 and place the other voltmeter lead on the 
remaining lead of R3, In some cases, the flowcharts 
may only ^ve one point to measure. An example 
□f this is "Measure voltage at pin 2 of UC2," In this 
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cas^, d^e measurement is taken between pin 2 of 
integrated circuit UC2 and the circuit ground. It is 
iinportant to kno«i that the frame of the VlC-1541 
is not circuit ground. Circuit ground may be found 
on pin 1 of connector P5. 

Once you are given a test point or compo- 
nent to measure across^ you may locate this com- 
ponent by referring to Appendix Section A,4, 
"VIC- 1541 Parts Layouts." Section A,l has an In- 
dex to help you locate the illustration pertaining to 
the subassembly you are troubleshooting. If you are 
not familiar with the pin numbering scheme of inte- 
grated circuits, consult Appendix D. 

The flowcharts may list more than one set of 
test points An example of this is, "Measure voltage 
across; R3 for Model 1540, or R4 for Models 1541 



and 1542," Be sure to use the Information which 
applies to the particular model that you are trouble- 
shooting. If only one set of test points is listed with- 
out mention of a model number, that test point 
applies to all models. 

6J2 ADVANCED 

TROUBLESHOOTING 

FLOWCHARTS 

This section contains advanced troubleshoot- 
ing flowcharts which are essentiaLy a continuation 
of the flowchart in Section 5.3. Read Sections 5.2 
and 6.1 prior to performing the flowcharts which 
follow. 



6.2.1 Faulty Green LED 



CO'^lir>ufld from flowcnert 
Section S 3 . 



5 



± 

LJsirig inullirHler, iriBesure Milt^oe 
bBiiffwn pins 1 t 2 0); P8 fi3f 
Model TWO, or P4 lOi' Modsls 
t541 £ 1^42, 




Disconnect JS Ifiirr PB for 
MddBl 1340, or J4 Tnini P4 
For Mitels 1$41 t. \ 542. 

Usrna muHimet*f,iTrtaturo rBsistarwe 

plfiB MSalPS lor Madal 
15^[}. i>r oF P4 for Mo[*el* 1541 ft 
I54i. 




Flult !!«« In: n4$TorMQd«l 1540, 
or ns^Tor MMlelB 1^1 & 154^ 

tiYC4t iOf CraiTka or thorXS. 
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6.2.2 Faulty Red LED 




Ent«r following {^fiinitisnd 
into CaimiTiQdDrQ 04 or 
VIC 20; OPEN a,fl,8, 't^ 



Ueln^ multirTiAtBr, meBaiire 


^JJC ^ 


vfiitaae at pin 13 of; JCD4 for 


h^odfrl 154D, or UG2 lot Moddla 




1541 i. 







Fault liu In CDdnputw clrcuil. 
Sh &«Ctli>n 6.Z.6, FpuHy Cam- 



Using multintatsr, measure 
wjltaije al; pin 10 of UF2 Tw 
Model 154C, or pin l£ of UDl tor 
Models 1541 Ri 




FELult lies Jn; LIF2 for Wod»l 15*0, 
orUDl for MoM^s 1&41 & 154£. 
Also cntcn aaaociatAO PC board 
F>Btnwor1i, 



Uslno mulllrneler, mauurfl 
voiTeae at pin e of Pflv 
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6.2.2 Faulty Red LED (cont.) 



D J Frpm Pa^a 6ft 



1 



Uflinfl multimeter, me&sure 
MultAflA 4t ptn B o4 pe. 




Fault HH in i^ql LED or 
USOtlSl^ wiring. 



FflulT lies in- RM for Mod&l 

[?r R4S for Modflla 
1M1 S^ >£42. 
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6.2.3 Faulty Power Supply 



CContirnjed friim flowchart 

Using mijlll4relQr, [Tffiafiurfi vfiltAg* 
BCrOBs; CSS for HOflftl or Ci 

lor Models 1M1 




Jsing multtmftsr, meuurQ 




vDhaga across: C14 lor 
U&dQl IMd, *jrC3S for 
MM^IS & 1542. 




UsLriQ TiLilllmslflr, mtaiure 
vfrftio* acroH CPS. 



1 



E 1 To P&oe 72 



Pouref Supply Is rtOl fftulty. 
C^k PC tKurd pathwQrh 
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6*2.3 Faulty Power Supply (cont*) 




Fdult lies InCnSor 



UsInQ rnu^tlrmtw, mH^ure 
vo\iHQi iHtvvnn bias 
and •mlltsr of Oz. 




Fault 1l» In; Q2, R4»Qr ^5 tor 
tAoM or QZ, R3, or FW 

lar Models 1S41 & 1G42. Al«o 
ohKh uaocLatqd PCtward 




Using mulllrn«t«f , n 
vol 1409 acmti R6 tor Mwlql 
1M0, or R2 for Modsis 1541 




Fault llM in; QZ or L7 for Modal 
1540, or OS Of LB lorModaia 

1 Also ChKk 
dfiaQt^lalad PC board F4thworl(, 



Fault lit* In: Q1 or n& tor Model 
1&40, orOl Of for Mod4lfr 

1541 A 154E. AlflO criook 

«440ciat«d PC tKurd painwork. 
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6.2.3 Faulty Power Supply fcont,) 



1 



FrOrTi Pige ?1 



liBing mulUrrtpt&r, tmufture ^oltaoa 
«croQs; c&^ tot Modal is4Q; or 
C17 for ModgiA 1541 & 1542. 




Feull I4«a In U2. Ala? 
aaswi&led PC board pathwork. 



Usino mult 
■0 voMagB bfi^wHn oins 1 & 4 




Fauli lies In CHI. aiaa cnach aaaociei^d 
capacitors; CI & C51 for lAodal \bAQ^ or 
C1 A C1T for fifHyi^lB 15^1 & 1542. Also 
chw:h BBaociatad PC boflrd pailivuorVE. 



Turn Oil ViC-f54l S Commodore 
G4orVlG20. HemoMflaGllne 

cord. 



I 4 I 

UalrtQ ir^atructloria In Section 
1.^.1, remove diflk control l«r 
PC t»ard. 

i 

Do no\ Install ac Mna cord. 

Place ViC-1541 vovor awlich to on. 



JBlng muinirelar, rrHasurt 
raslslance eq^raaa power a«klcri 

Si. 





esi&tencf 


»[ 




V <3n > 





Fault kie» in awitcn SI. 



fiuH in transForrr^ 11 or 
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6.2.3 Faulty Power Supply (cont.) 



1 



Using multtmalfl^^ mNsure 

1540, orCie for ModfrlS 1541 
A. 1S42. 




VOltlQA b4twH[> pins 2 & ^ 

ai PI. 




Fault lies in rfiQUlAlar U2. Also 
Chech assocldlec^ PC board 
palhwork. 



Faijll Mas In QH3 or asBoclated 
r^pBCitors; C4 & C5E TOr M«j«| 
1&40. Or C4 & dG for 
1^1 S. 1542. 
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6.2.4 Faulty Drive Motor 



S«tk)n 5.3. 



Of P5. 




Enter or |«kI LiTHItV prOQTiir 
liatftd in SKtlon 3.1, ExBfclalnB 
th« Drivfl Unit. Hun program 



AttATipt to lum on driva rriorvr 
bydaprvH^ln^ fund Ion kay 
on CommcHdDra 64. 



Fault llflB in powtir Atipply. Sea 
Saciion e.2 J, Fauiiy Powar 

Supply. 



U3ln[f muHiireler, manure 
vplta(^ batvraan pina 1 a 

3 of PS. 




To Puge 77 



Using rnuillniSt«K mHSUW 
voltaga tt; ptrr S dI UG4 for ModM 
1&40, or pin 1 of UDl for l^ocMa 
1541 « 




Fauit llaa hn; UQ* far M«dal 1540, 
or UD1 forMtidala 1541 i. 
Aiao c^k aaxKlated PC 
board pathiworh. 



76 C1541 TROUBLESHOOTING & REPAIR GUIDE 



62 A Faulty Drive Motor (cont.) 



1 



v[?l{a[|e «t piri 12 of; fof 
U(^qF UCJ for ModAlft 

1541 1 iwa. 




Feu It Hes In; UE2 for Modal 

or UCl for Mcxf&la 1541 & 
t542. AlsE» cht«ck assooldled 
PC tKwrd pathwork. 



Fiult ll«S In; UCD4 for Model 
IShKI. Df UC^ for Uodela 1M1 & 

PC board pithworh. 
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6.2.4 Faulty Drive Motor (cotit.) 



1 



Frofn Page 75 



ParloriTi only stApA t 
ihrougn 5 erf prooBtiutb 
In SKllvn 3.3.1, ^fmp 
OuiNty Allgnrneni. 



Lo«d or wtsr ulilitv 
prooram Matid In Station 
3-1, E>Larclslrvg l^ Drive 
Unit. 



, ± 1 

Daprao* function hqy 
II on Commodora Mr 

i 

VIsuiHv Inspect driva 
motor pulley snd tiy#ria«i. 



Fault Nai In driva bait 
w f lywhail baarlng. 




Us^ng mul^lPTtsiar, mauura 

vollagt twtwMn & 
ES Of dftv« motor htvo 
E^lrcijlt PC bOBPVl. 




Fault Nai In tKtiwnalvr 
aactton of drLv4 
motor^tftchorneter cw 
uaoclalfid wiring. 



Fautt llaft Ln drIva motor 
MrvD BircuH PC board. 
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6.2.4 Faulty Drive Motor (cont.) 



1 



From Pag* 77 



Using m<j Itl m&ter, n^ea3i>re 
vfiltoge balwwn E3 t. E&ol 

anvs motor urvo cir^ithE 
PC board. 




FauU ll'ft trt moLor wctlon [?l 
■he fjriu^.motorJtKriomstsr 
or itaVKtitHd wlriAQ. 



Using mul^imaler, rr^easura 
votings balweefi El ft E3ol 
drlv« moter aarvo circuit 
PC board. 




Fault rt?8 tn wtrl4ig tHtwasn 
dlak controllAr FK^ boand and 
drtvs rnolor «frnc circuil 
PC board. 



Uaing multimBtBr, mw3i*re 

drive motor ssrvo circuit 
PC board. 




Fault ll«9 In driva motor 
oBTtQ circuit PC board. 



AdLiflnced Troubleshoohjig and Repatr 79 



6.2.5 Faulty Stepping Motor 



/ConTlnued fram llowctum 



J. 



Jeing multime-tBT, measL^rs 
voltfto« al ptr> -\ ot P7. 




Fault Hea In jitmtr supply 
clfcuil. Secrlon 6^.3, 
F&ylTy POwgr Supply. 




Ualng rnuitliTvit«r, mHsurs 
voltaQfl al pin Z pi P7. 






Fwit lies In P7 Of PC 




board pathwQrif. 




□apreea function li«y l^ 
(ehlfiwl f 1] or> Commodore 84. 



Using ffiult^m«t»r, 
voltBflfl al pin \0 &fi UC04 for 
Mad4] 1540, or UC2 lor Models 
1541 and 1^. 




Faull IleA in compuler circuit, 
SAChcm e7.€, FvuiT^ Gpnv 
pulQr Circuit. 



Uaing multinn^ter, i 
voltags al pin 11 of; V>CD4 for 
Mwdah -^540. or LK;2 for Models 
1541 end IWa. 




To Ptga 90 
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6.2.5 Faulty Stepping Motor (cont.) 



1 



From 7i 



JilngnmltlrTHtAT. 
K)h>o» H\ (iin A of UE2 lor Modal 
1M4>, Of pin 1« of UC1 for MnMA 
1M1 & 1542. 




FAult ll«» in; JES for Model 
1S40, orUCl for ModalB 1^1 & 

1542. AlU Ch«Ch HBOClltad 

PC board pithfworh. 



Ll4lnD rnultlm«t4r, [tteavure voLtaga 
lit the following tliraa placaa; ^Ins S, 6. 

IL 7 of r« MOd^L 1»4Cli, OT plfia 15. 
16, JL1T of JG1 for ModQle 1^41 & 1542, 




LHalno multlrnqter, (mauijrt 
voltaga it; pin 12 of UF^ lor 
Modal IMO. or pin Q of UD1 
for MDd«la 1!t41 & 1542r 



Fault lh«a In^ UF2 or ^40 for 
Model 1«4Q, or JD1 or R4e for 
MoOt^t 1£41 & 154^. AI40 olwk 




*(v) To Paga Kfi 
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6.2.5 Faulty Stepping Motor (cont.) 



N ) From Pegs BO 



1 



Uaing n 


nkilllnletflr, rrtwQUrv 




a at pins ^, 5, 5 ol P7. 




Ta Page W 




Using rnulllneler, m*»urt 
vdtaoa ai; pir\ e of UF2 for 
Mod*! tS40, Of p\ft i iA 
Pgr Models 1542 




Fault ll«a in; JF2 far Model 

or JDi lor Modala 1541 
A 1^42. Alw chach asKKlatad 
PC board paltiworh. 




Turn off VIC-1W1. 
Rfltriova ac iin» CAti. 



Table 6-1. StepTilng Motor Resistance Check 



Ctiach AlappinQ rrglor 
f^aiSfpnCa using Table &-1 . 




Using a muLanutar, meuLiFB red 


ttance between th^ follouwing test 


pdnt*. Rftittanc* mint be wLthtn the IlindEs Usied. 


TEST POINTS 


RE£[STANCE 


J7, pins 1 & 3 


30 -36 ohms 


J7, plru 1 & 4 


30-36 ohms 


J7, pint 2 & & 


30-36 ahms 


J7,plnt£&6 


30-36 ahms 


J7, pins 1 & 2 


iriflniiv 



Fault lies in slopping 
motpr or aesoolatad 
wiring - 



Fault Mat In- Q6 for Model 
1540, OF in Q10 far Models 
& M42- Also chHch associated 
PC board pattiM^rh. 
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6.2. S Faulty Stepping Motor (cont.) 



1 



From Pfloo fil 



Uftlng mullirrialdi', rrtwsure 
vo<t«gs Hi; pin 4 lof 
MOM 1540, Of pin 6 of UD1 
rorModsia 1541 i 1S42. 




Turn <>fT VIG-1^1. 
RHnovs ftc lins cord. 



FAult ll«& iff, UF2 for Mwdal 
1940. o<'1JD1 loF Mcxtols ^1541 
&1^2. Al90 check tsioclAM 
PC board pamworh. 



Check stepping molor 
real stance us^ng Tabk 6-1. 




Fault il«t kn; for Modal 
orOe for Modala 1&41 

f»C boflixl p&thwoih. 
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6.2.5 Faulty Stepping Motor (cont.) 



1 



From Page 61 



Ualng multimslsr, msssure 
wltaga ai; pin S or OF? hir 
Model 1&40h DTIJlri I0f}t UD1 
f[?r Mddel$ 1541 & 




FauH ILe£ ir>: UF2 for Ua4«1 
154C. or UDl for M«M» 1541 

PG board pathurark. 



I pisconnact Jl 'rom Pi. I 

Chech ^tepptng molor 
rHislance uamg Tablo 




FauH Hqb In stepping 
rnotor or aHOclfllQEl wlrlr^, 



Faun iim in; 07 for Model 
15^0, or 011 lor Mo^IqIq IWt 
&1542- Al^o chMbi uaociatsd 
PC board paltiworic, 
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6.2.5 Faulty Stepping Motor (cont.) 



1 



atspplrtomolor. 



voJtsvie et pin 4 of P7, 




L>vlnQ multimfltw, (TiBa&urB 
vcilt«gQ&{ pin 10 f^frUCLM far 
MO(l«] (K UQ2 for Uodglt 

1541 L1S42. 




Uqtng rriulTlmQl^, m^eure 
voit*a« Ml (i\ft 1 1 ucfM for 
Mw^el iMO, or UC2 for ModelQ 
1541 & 1542. 




ckcull. £h Sftclkpn B.2.6, 
Fdully Cofnputer Circuit. 



volta^ at; pin 4 p( UE2 tor 
MwM pr pin leof UC1 
for M«]«lft 1541 6. 1542, 




Fault Ne9 In; IIE2 lof Model 
1540, Df UCl for Modflls 1541 J 
1&42. Also chacK UBPciitad 
PC board (nltiwark. 
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6.2.5 Faulty Stepping Motor (cont.) 



1 



Frwn Page EM 



pJn l^ol \JF2 for h^odAi 1^ orpin 
o1 IJDl for Modtls 1541 A 1&4^. 




FujJt llaa In: UFS for 
Model 1&M,orUDl lor 
Vir^t 1541 & 1S42. 
AI4D CtiACk aUOCJAlAd 

PC board patnwark- 



Tum olf VIC-W1. 
HemovQ 9c power wrd. 



□lAconrhS^ J1 Irom P1. 



~Cri(Kkaiepptno moTor 
Tabig e-1 . 



X HO 

r«frl«l4ne<^F-21f 


— > 


FAiilt 1144 in elQ|>plrifl 
motor or uiociaM 
wirfna. 


t correct 





F*ijlt lies Jn- 03 for Mof^l 1540, Of M 
for Modsls 1^1 & Aisacnack 
HftociAtad PC bopfxi pBthwoh^i. 



I 



To Page B6 
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6.2.5 Faulty Stepping Motor <cont.) 



T ] From Paofrs fn and &5 



1 



Ueing multlmatw, riHsurs 
vQltAgs ti pin 5 o1 P7. 




TO Pagfl as 




pir\ wot UCD4 lor Model or 
IJC2 f[?r Models 1^1 & 1542. 




Fault lies In compuTer 
clrouLl, See Section 
Faulty Computer Circuit. 



UginQ TTiiltfmdtAr, dnuAune vollao* ^t 
plmi of; UCWfor Model 1*40, or 
Vd for Modfria 'iSti & 1S42, 




Usinfl rrtitlli(inel«r, rrHUure vcltap? at; 
pin 5 of for Model 1&40, orp\r\ 17 
of JG1 for Model? 1^1 & 1542. 




Fault lies in; UE? Iqt Madel iMO. 
, or UCi for Models 1541 i. i542, 
Mio cnech usoctAtkd PC board 
par^worit, 
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6.2.5 Faulty Stepping Motor fcont.) 



1 



From Pags 06 



UainQ (inijltlm«tAf, PVtBAsurB voltBgq al; 
pin e of UF2 for Model i&40» or pin 4 
of U01 for ModfiB 1S41 & 1542. 




f uilt lin in; UF2 for ModAl ISiQ, or 
UDI fm ModAlA 1M1 t 1542. A^ao 
c^ick auoclblei] PC board paltiwork. 



Turn off VIC-1541. 
Hemcwg a& powgr oord. 



Disconnftct J1 from Pi, 



ChecK atepplnij rnotor 
labia B-1 . 




Faulf lies In irBr>3tstor; 06 for Model 
1^0, or 010 for Modsis 1$41 £ 
Al9o cl>flck auoclaled PC boartl 
pQlhwork. 



I 
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6.2.5 Faulty Stepping Motor (cont.) 



fV} From P^QS 80 And QT 




Fautl lies hn; OS for Model of 
lor MQdAle 1541 & 1&4S.AIS0 ch*cK 
luoclalvd PC tKurd pithworh. 



"J 
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6,2,5 Faulty Stepping Motor (cont,) 



W J From Paa« 86 AfhI 88 



1 



Uftinf] muLlln^alar, meeaura 
voFlflcm al pina 3 & Q of PT. 




To Pftfla BO 



ustng mulllmslAr, nwastirt voltage al 
pin 1Q Df; UC[>t for Modet 1^, or 
UCE for ModeLB 1&41 Al 1S42. 




Fulit 1^ In computer 
Circyir. SH SKtlon 6.2.5, 
Faulty Compuler Circuit. 



Ualr^l rviLilllmalAr, rrMisur* wltage al 
ptn 11 of; L^C[>4 for Modal 1!M[>, or 
UC2 ror Modsis 1541 « 1ChI^ 




Fautl Me? In; for Mfldel iMO, or 
UC1 for Modela 1541 & 1S42. Al30 
chiBck Bseoclale^l PC Ijoerd pathw^rh. 



I 
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6.2.5 Faulty Stepping Motor (cont.) 



1 



Dei>re93 luncllon k«> ^1 
onc» lo attempt ro 
AdvATics Ilia slepping 
motor. 



4- 



U>alng rnulllmatAf , 
rmtura vollaafr at pin 
3ol P7 




U»lng mullln^ttern measure voitiQe at 
pin 10 of; UCW for UwJel 1S40, or 

UC2 Tor P^Qd&lft t541 & 




Faull lias In compLrtar 
circuit. S«a Sectkin 
6.2.6, Faulty Coinputar 
Cirouil. 



Uslno multimeter, measure vottage et 
pin 11 of; UCIM tot Modal 1^40, or 





Ustng mulllmetfr, nvasuiv voLtaga at; 

plnCof UE2torM£nlel1Wa,of pin 1« 
ot JCt lor MDdalB 1&41 & 1542. 




Fault lias In; UE2 for Model 1540, or 
LFC1 lor Models 1G41 &154£. 

Ctieck a»wialed PC board 
pathwoih. 
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6*2.5 Faulty Stepping Motor (cont*) 



1 



UtLrto niLitllmslflr, m«Biur« volttga all 
pir, 4 Qf \JF2 for Model orpJn e 
or Utll fOf MOdalA 1541 K 1542. 




Turn off VIC-1 541. 1 
H^mov^ 0c IIhq card, 1 


> 




□laoonrMcl 


E 1 

J1 TrOfTl PI. 1 



Crwch naaisiarKQ of slopping 
motor using Table 6-1. 




figit lltiA Irt; IJF2 TOr Modvl 1540, 
or4n UD1 for Models 1&41 \ 
Aho cliactt aiKKlatad PC 



FauII tm in aLeppiriQ motor 
or assoclalAd wirlrtg. 



Fult Ikes in; Q4 lor Modsl 1M0, or OB 
for Modals 1S41 A 1&4^ Ahao ch&ch 
ufioctatBd PC t>o0rd pethwoil^r 
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6.2.5 Faulty Stepping Motor {cont.) 




Using inultlm«t»r, in&aeure 
vfiltd^A at fhln 1D Cii; UCOA lor 
Modsl 1540, or JC2 for Models 
1541 




Uilng iTmitlm0t«r tneasure 
K)IISQ«dt pin 11 oh UC04 for 
Model l640, or ]JC2 lor Models 
1541 a 




Faull In; IJE2 iQr ModAl 
1540, orUOl for Moddft 1541 
i.^b^2. Also GViecK nsocksited 
PC txwtJ palhworhr 
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6.2.5 Faulty Stepping Motor (cont.) 



AA) From Pnge fl£ 



1 



Depress funciJon ksv fl wice 
to attempt to ^vartce slepplrtQ 
iroror. 




voltagi at pLn 10 of; UCD4 tor 
Modal 1S4C. or tor Modala 
t64l & 1542. 




FauJt in computar [^Irciilt. 
S«a 3ecti[?n ^2 % Faulty 
Ojirputar Cireull. 



Jilng multhmatBrH maaBure 

voltese at pin 11 of; IJCD4 for 
Modat 1540, or JC2 iw mqcIqIq 

1541 IL 1542. 





Using muirlTnatflr, rrtaanur* 
ifOllaO*at; pin 7 of UEf lor 
Modal 1540. or pkn 15 of UCi 
for Modal! 1541 k 1&4Z. 




Fault lies in; UE2 for Modal 
1540; or UCi for Modala 1541 
&1542, Alao chack asiociatad 
PC board paltiwarh. 
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6.2.S Faulty Stepping Motor (cont.) 



1 



From F*aflfi 9;l 



LlAinQ rVkulllnlBler, rruBsurs 
voltage tt^ pin 2 ol JF2 Tor 
Modal 1540, or pin 10 of U[>1 
for MwMs 1541 S, 1542. 




Fault l)n In; UFi tor Model 
1^, or IJD1 forModsia 1B41 
&154Z. Al«D chsck a»oclaled 
PC bOerXl pflthwofk, 



TLun of( VIC'1541. 
Hemove BO lins cof o. 



I Dlsco"iact Jl fr&m Pi. | 

i 

Ch^ck re$l9t0nc?ol Stepping 
moifir u«irio Table 




Fault il» ifi; lor Model 
1540, or Q11 for Models 
Jt tM2. Also o^«ck assDcialed 
PC ftonrd pftthwortt. 
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6.2.5 Faulty Stepping Motor fcont.) 



From Poga 93 



Using multlrrrtttif, mHaura 
of P7. 




worli Alfitlrically. Cliec-tt for 
mKhorical binding of trw 
»lspplnfl motor, Idlsr puttay, or 
read/ Arlts h*ad. 



Jaing multlmtter, mHsure 
vollag* at p)ri lOof ;1^D4 for 
Modal 1640, or JC7 lor Models 
1^1 i. t$42. 




F&ult li«9 in oornpuler tlrCulit. 
sh Sfiction e.2.B, Faulty 
Computer Circuit. 



Uaing mLilllmeler, rTHOGuKS 
vonige at pin ^^ of; UCD* for 
iriodal 1540, or UC2 lof Models 




FeUlt Me? in^ UE2 TOK UOiH 
or UC1 for Modols 1^1 
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6.2*6 Faulty Computer Circuit 




t«l thatad In Table ^2. 




UABl S. LX:D4 ioj Modal TS^O^or 
UC2 & UC:3 Tor UotJs\a 1S41 A 
1542. 



y 

Turn on VIC-15*1. 



Pertorm c[?mmun|citioni 
t«sl Ltatad In TaMa ^2. 




Ftvti liaa In UABi for M«M 1S40. 
Of UC3 for Models 1W1 & 1545. Tnas* 
tntaorated clrcu^s Kre now rasMIng In 
lha soct»t» lof V0a4 & JCZ, reapecttwiv. 
Alao ctiack aHoclalad PC tyoard pathworK 



Turn off DiKonnact 
serial bij? cable. 



Removs; UAB1 for Mqxtsl 1540, 
or JC^ tor Mwlais M4t 



pW To PBga ^7 
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6.2.6 Fauhy Computer Circuit ^cont.) 



dd) Ftom PdgA 9e 



Uainf] Jumpsr wira, shori iTie Tolkowlr^ phna togethsr on ihe 
B«kat of; UAei Ivr Model IMO, or JC3 lor MhIsLb 1541 ft 

Short pin 11 id pin 1 
Sliort pin 14 ta pin 1 

Not*: Sockal pins may b« ahortHl logat^ using vnieM 
^UQS 4ir«L Lnurt «ndAol tn« win Into Bppllc&ble ptnson 
sockat. Opllonallv, a [3IP hoadtr may tw inHftsd 
Inloiha wckBt, th«n enfih of tha^plic^bla ptna on tna 
riHdtr may ba stortad rogatrttr ushng a Junpqr vrir« wtLti 
cllpa on a&ch and. 



Turn an VIC- 1 VI. Using 
oiultlmalftr, Tessure voilage at 
pin 10 Qi sochei lor; UAQ1 for 
Modfrl 1540, or UCa lor Models 
1541 (1542. 




Ushng mulllmalar. nMaaur* 
vohlaga At^ pin t ol JC1 tor 
Modal 1540, Of pin 11 ot UA1 
rcr Mwdah 1M1 1542. 



U&lng multiniQitar, rnvHura 
ifoMa^aat; pin UD1 lor 
Model 1540, or pin 1 1 of LBl 
for Motels 1541 & 1^42. 




Fault lias In; UCl for Mwfol 
1540, or UA1 for MOflelft 1941 k 
1542. Alio ctiacK aiKKlatad 
PC board path#oni. 




Fhit liM in; UD1 for ModH 
1540» or UBI tw UodaFa 1541 & 
1542. Alfia oh^k usockatsd 
PC board patb^oiV- 
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6.2.6 Faulty Computer Circuit (cont.) 



r 



1 



UslnQ mulllTSlAr. mthiufm 
voriaoQ B.t\ ppn S oi U02 tot Mcql^l 

[?r pin 2 of <J[>3 for M^yl^la 
1541 & 1542. 



"I 




Fault M«& trt; Tor WodQl 1540, 
« UD3 tor Modale 1W1 i 1542. 
Alect check u»ckat«d PC bovd 
pathinbDfk. 



Using multLrmter, meaaure 
vQltaae Bt [Hn UCl for MCkIbI 

or UA1 Tor Modtis 1541 A 

1^2. 




Fault li«& irt; ix:i lor Model 1540, 
^ ortJAI for ModalB 1M1 & 1S42. 
r Alw check BSSDclatHl PC board 

pilhworh. 



Fault Plaa in; L14 or R33 for Wottol 
^b4fi. or In us or RS for Modalft 

1541 t 1542. Alao ChKk 

sflsocnted PC tjoard p^thworh. 



Table 6'2. Co m mun Icnlion $ T«st 



TYPE THE FOtLOUFtNG ONTO THE SCREEN: 


You Tvp* TW( 


1 OPENl5j8t15:tNPUTiin5,A,AS,BrCE?A;n;B;C <RETllRN KEV> 
RUN <lt£TUm KEY> 


Cnrract R«wltS, Test PuHl 


CX)OKOG 
READY. 


Note: If compuremsportdswlth tha toUourtns: 


T«st Falli 


DEVJCE NOT PRESENT ERROR IN LINE 1 
READY. 

Check for po^er device number. If tha VIC- 1541 li not devtec No, 8. ttMnchan^ the "3"1n Iknc 1 to 9, 10, of 
11, ad appbcaMd. Then "^UN" tlie pragroim aoaln. [f device numbers sre correct, then the VIC- 1541 computar 
drcuLts atfai^Et. If the devWe number It unknown, MeStfctfo" 1.3.2, ^Charglne Davlce Numberi," 


TesrFBlb 


NorasporiBB, curtor doc* nol rettim. 
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6.2.6 Faulty Computer Circuit fcont,) 



Ffom Page 97 



Turn oil VlC-1541. 



Jumper pina 1 & 3 $eriBl bufi 

on Models 1S<1 * lS<2h looether. 
See Fig. &-1. 



Turn ori VlOIWI. 



Using muHlmeTer, rrtwgur? 
voilags &t pin K ot sochel ^of ^ 
LIAB1 for Modal or UC3 

Tor MDdBl4 1^1 ^ 1^4^ 





FLg. 6-1. Serial bus con nectar. 



Usln^ mLtlllTslar, metnure 
voltA(]« Al; pin 1 of UC1 for 
Mt>dB\ or pin 11 ol IJA1 
lor Mod9l4 1541 fi 1542. 




Faull N«B In^ UCI for Mo<»1 
1540, or UA1 for ModAla 1541 
& IShI^. Also cliKk OHOclated 
PC board p^thworh. 



Usifig multlmtter, mevsLtre 
MoltAgs al; pin 4 of UCl for 
Modall54l]i, or pin 12 ol IJA1 
for Models 1541 & 1^42. 
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6.2.6 Faulty Computer Circuit fcont-) 



pQGt) From P^gs 9^ 



Using mulilmelerH fTiueure 
vOltoQa pin G of UQ^ tat 

Models 1^1 & 1^ 




Fauti llqs In; IJD1 tor Modal 

or UB1 lOT Models 1541 
L 1542. Al&ocrteck B^VKi^led 
PC board pithworh. 



Fiult Has in; UG2 lor Modal 
>V0, or UD3 for Modal! 
& .Also olwk usoclalad 
PC board palhwoilc. 
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6.2.6 Faulty Computer Circuit (cont.) 



Turn all 



I FMmDW Jumpw Prort 



3 



PtommM Jumper Trom bflltt*fln 



MOAI 1540, Lies Kir Moihls 



Turn on VH>1M^. 



UaKifl rnbitlmaier, rnMBun 
Moliaqe at pin ^aa^^ uchvt gf; 
UUl Inr Uodtl 1440, cirUC3 
Fur UdilfltB 1541 A 1M2. 




pini 14 A 20«n Bdcktfi at' 
LMB1 far h4<^l T w UC3 
HCiOBlB 1541 A 1M2. 



Fhiit ii« In; uoa Tor hiudal 
1S4CI, V LJ[>3 4Qr Hodfrit Ibl i 
1542. Al» dlKh UBOCiitfld 



Iniljlljumpvrt 
£ 1 on wcliet al; LMBi ror 

1541 A 1543. 



Ftamnv^Jumpgr frvri tmtwoe 
filnk 11 4 1 Pti *CKKM d.UA 
For Ud[1«I lUCvorUCa For 
Uodrf* TUT * IH? 



«20on Ud(«i«MIAB1 lor 
UodBt 1S4D, or LJC3 ftit UMt^t 



Turrr on V\C-Ki^. 



To P 
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6.2.6 Faulty Computer Circuit (cont.) 



1 



Uainff mulliniQiter, manure 
vo^tKss al pin 1D on socket of; 
1JA81 Iv Model 1540, w UC3 
Eof Models A 154?. 




Fault ^ias in- fQr Mw>el 
im [?r UB1 \<3f Models 1541 ft 
1^42. Also check associated 
PC tnard pat^v^ork. 



Turn ofl VIC^1541 



Reirwve all Jumpers ^rom seckelA 
af; UAB1 lor Model IMO, or 
UC3 tor Models 1S41 & 1&12. 



3. 



insiaM lumpBr twlwnn Dins id 
i. 1 dn aOch^ Of; JAB1 for 
Model 1&40, orUC3 ror Modal? 

1541 \ 1542. 



Turn on VIC-IMI. 



FeuH \\m in; JCl lof ModAl 
1540h or JA1 itn MOd«la 1M1 & 
1242. Also cl>Kkassoclilad 
PC board paltiworK. 



Uvtng mulllmelQr, meaaurc 
voltage al pin 12 ol; UABI tar 
Model t540, or UCd l{>r Models 

1541 a 1542. 




-^^kk) Tq Page 



Ushng mulllinalap', m^aaurg 
voliaptai; pin ^i ol tJCi tor 
ModeF 154Q, or ptn 3 oF UA1 
foi- Models 1541 A 1542. 




FouH lias in; JD1 lor Model 

1540, or UB1 tor Moftela 1S41 
&1542. A1eo check ass&ciBtod 
PC board palTiwarV. 
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6^2.6 Faulty Computer Circuit (cont.) 



From PsBB 102 



Turn olf 



T>lns 13 « 1 LlAet tor Model 
1540, or UG3 tor MwJqIs 1541 
^ 1542. 



Int&ll jumpsr be-twoan pins 13 
i 20 of; UA61 for Modsi iMO, 
or UC3 fi>r M«d«ls 1541 & 
1542 



Turn ofi VlC-1541. 



Uslnfl multimeter, msMure 
voltage ei plri 12 ot; L>AG1 [or 
Model 1540. or IJC3 lor Models 
1^1 & 1S42. 




To Pige 104 



Using miillimeler, mAABkire 
vollags it^ pin ^3 of UCl for 
Model 1940, or pin ^ol UA1 
for MPdAlS 1541 i 1542. 




Fault llev in: UQ1 for Model 
1540, or UBi ior Model« 1541 
&1543. Alao cnsGk asBociAiwi 
PC board pnlhworV. 



Fill It llm in; UCl for Model 1540. 
or UAMor M0d«l3 1. 1^2. 
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6.2.6 Faulty Computer Circuit (cont.) 



IT" 



Turn &f) ViC-lHk 



RHmave lunipsr fram bfllwesn 
pini >3 £ 20 [MI stxkexvf; UAB1 
lar MDdfll MiO. UC3 FCpr 
Modflts 1541 A 1&42, 



liBlall 6622 \ n socket lor 
UAB1 Tor ModBt l54C>,4r t>C3 

for Modtn 1M1 & 



UaIhs tiu Itlmtltr, mftuure 
VOllAgeal fin 40oT'. UCM Tor 
t^<a*i 1540, or UC4 lor M«dtla 
1»1 & 164^. 





Ltalnp multlmelAr, measur* 
vcillagt At; pjn 11 o! UCi lor 
Hodal 1640, Or ptn Tof UAl 




Faun in- LIS orR^S for 
WodHi 1540. or In Ll4 or HS fp^ 
Mofjelg & AiHO cl^k 

HSOCldtBd PC bovi p«lhwOrk. 




wiiageft^ pin ID or uci for 
MOMI1540, or ptn S Ol UM 
far Modtil t94l & 




Fault IMS In; UC1 kir Mn^gJ 
1540, fir UA1 for Mod^g 1M1 
£1542: Aieo chKh aBBOclttAd 
PC bovi paihwort^. 
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6.2,6 Faulty Computer Circuit (cont,) 



Uilnfl multim&ter, maMura 
voiriga Ht^ pin 12 ot uDi For 
Model IWO, or pin a trf UB1 for 
MDdAls 1541 S, 




Faun Hqe ln-0D1, CSA, TUa, or 
CRI7 lor Modal or UBI, 
HZ9r Ar CH7 lof Modalv 1^41 

^1E4Z Alio check HBWk«tHj 



auoclatvd PC tn«rd ruthwrorh. 



UsLno irulTlmalsT, rptaaur? 
voUaa? ptn 10 UDi for 
Modvl 1540, or ptn 3 of IJAI 
for Modal 1542. 




Fauir ii«B tn; UD1 \at Modar 
1540.or UA1 lor Modal 1^2 
Alio chack uwclaf ad PC 
board paltiwork. 



Fdutl has hn^ JD1 for Modal 
1S4Q, or JD3 far Model 1543. 
AIbq cri«chaHoclai«d PC 
tward p^thwork. 
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6,2.6 Faulty Computer Circuit (cont.) 



rNNJ From Page 1(M 



tutn off VIC-1541. 



JumpHf pilft B & 2 [?l serial bus 
connMlor(P< on Uod«l 1540, P3 
on Models 1M1 & 154£| I<>fleth5r. 
S«« Fl{|. 



Turn on VIC' 1541. 



Ualnf] muFUnelar, m«aaurQ voltiige 
al pin 40 of; UCOS for Mod■^ t5<p, 
ar IJQ4 Igr Modsh 1541 & 1^£. 




Using n^ul^imeter, mauure vgitAge 
at; pifi 10 of JCl fcr Md(^4 1940, 
Orpin 2 of for Models 1^1 t 
1542. 




Uslnfl rnuHlmalgf, mMeurWoHaos 
vi; pin 12 of UD1 for Modal 154C. 
or pin 2 of L>S1 fof Modals 1S41 
A 1542. 



Faun ll«a in: jcr Tor Modal 1540, 
or UA1 for Modala 1541 &. 1542. 
Also ch«ok asaoclalad PC ijogri} 
pathwortt. 




Fault lias In; R^a, or t:Pi7 lor 
Mo6il lS40»or JGI , R25,or Qn? for 
MOfleig 1S41 & 1542. AFbo ohu:k uBDclatAd 
PC board pattivyorli, 



Fault li^ in Alw ctieck 
Asaock^tod PC twflrd pathwork. 



.NO 

P) To Pifl* 107 
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6.2.6 Faulty Computer Circuit {cont.) 



1 



iJ&ina mutlirTMlsr, mmur^ volta[|a 
t1; pkn 10 ol UPI lor ModAl 

(w pif^a oi UA1 iQT Model iW3. 




^ >3.5 V J 



F*Ult In; UOl lar ModflL 1540, 
ar UD3 (or Mottel iW3. Also Chech 
UMclaled PC bosna paihwork. 



Fault lie« in; UD1 TOf MwHI 
1540, or UA1 for ModM 1&42- 
aibq chKh AMcciattd PC 
Ixwrd pathwar^, 



\a\ From Pag« loe 



Turfl o(f V(C-1541. 



pins 2 & 6 □! hfIbI bu9 connaotor 
{P4 on ModBM540, P3 on Madela 
1641 & 154^^ 



Attach CHCtlloacopt protw (0 
ptn 40 oh UCM fof ModBl 
or I^C4 fof U«l*1e 1&41 « 



Turn on VIC^1S41 wtllte obBefvIng 
QHcllt[ucop« dlspliv. OvcliioscopQ stiould 
diflpliV* loQle \uv/ (<0J V) fof il L«Ht & 
mbcrOUcondS iden awing to a lo^lt higK 
i>3.5 V>, 




AtlKh oscll loBcnpA pr{)t}Q Id phn 37 
UCD&TortplMjal 154D, or L>G4 lar Modala 
tA4i It 1542. o«ckiias»[» ihoutd divo>vy 
a aqu^r* wttvA wilh ipariod ot 1.0 
mlcroHCond. LowUI point KUflrp w^vs 

muat t>a <qLav ind m^tMat point >3,s v. 



"5" 



Fault llai Ir; CM lor Modsi 1940, 
V C4»lar HodslB 1541 & 1642. 
Aioa cnack tuociaiad PC b«rd 
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6.2-6 Faulty Computer Circuit (cont,) 




Attach oacillMCOFrt prxibe to ptn Sofi LtCS for 
ModBl 1^4(1, V UD& tot Modsla L 15^, 
OscpMoaoope should di&play a squars vi4th 
■ period of appronimaifiiy e2 nanQsacvids. 
LdwBBt pQinT dI sqLiara #av6 muat bfi V 




Faull Wm ^r^; UC7, Rl, H2, LI, L2. 
ClO. Of VI toi ModftI 1540, (w Y1. 
L1, cr l_£ for Models 1S41 A IMZ 
ctiack aaeoclated PC board 
palhwork. 



Att&eh Qiciltoaeope prote to pin 25 of; UABl iat 
Model 15^0, or UC3 lor Modalg 1M1 ( 154£. 
OacMlMcoFrt s^oukl display a aqu^ wav^ with 
a psrlod of approximatflly 1,0 mlcroaBcond- 
Lowe^r poLm pi sqijara wav? must be <0.8 V 
and mpntat polml nmsl tit >3.5 V. 




Attacn osclllD»CDoa proba loi pin 3 of U9El for 
Upf^l 1&40h c plh 13 of JC5 for Wodat 1541, or 
pin 13 01 kiCO for Modal 1542. Oscllloaoopa 
afiould display a sqtitra wav* with a parlod of 
ftpproi(lmaWy 1.0 mlcmacond. Uiwaat polrti oP 
affuaro wRva musi bM <D.B V and higtiaat point 
of sqiHra wavt anould ba >3.5 V. 



SS) To Page i™ 
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6.2.6 Faulty Computer Circuit (cont.) 



1 



I Using multlTitt«r, inHsuffl voltes 
Ut; pin 10 [>T UD1 for Uod»1 1&40, 
brpin B*f UA1 lor Modfll 




Fault ll«a in; UD1 for M«jel 
1544, or UA^ lOr Modal 10<. 
AIM ChKh SUKksHH] PC 

boam F^invrorh, 



F&iJII Ii9a In; UD1 tor Modal 1540, 
or UDiS tor Modal AISC ort«ck 

associated PC board pathwodt. 



[□6) From pao« io& 



Tarn off VIC^IWI. 



Remova Jumper f rtim tMtWItn 
pins 2 A € 01 »rlal tMB oorinador 
(P* on Model tWO, PS on Models 
1&41 41W2). 



Attach OACilloacppa protw lo 
pin 40 ot\ UCD5 for Model ISW^ 
or UC4 Tor M0dtl& 1541 4 1M2l 



Turn or VIC-1641 *nilt obeenfing 
oaclll»co(M dlBpLiy. 04Olll09C0paarkOuk] 
display f IoqIo low V> far At Itut ( 
microAaccnds I hen swing to a loQic ni^n 
VI, 




Fault itos In; c« for ModM 1S4a, 
or G4fl far ModMft 1541 & 16hU. 
Alu ehack aaioclaiad PC b«rd 

patlnigrK, 



Atlacli pscllloBcOfie probe lo pin J7 oi- 
UCD5 for Modal i£40, or k>C4 for Modala 
1541A1642. 0KlHC9»pt al^ld diaplay 
a iquara wava wMh a padod of lrO 
microHcorH]. Lowaal point of iquerq wave 
mmt a* <D.a y md nlgrnat point >3.5 v. 



® 
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Faidty Computer Circuit (cont.) 



1 



FfOrti Page 113 



a* * 1 on gockei ot: uCte rof 
l^odsl 1540, or no tot Models 
1M1 ^ 1542. 



I natal I Jumper bBlw«art pina 39 & 
a on socket gf; UCP5 for M^hIbI 
1540, or UC4 lof Moi^ele iM1 « 
15J2 



3: 



Turrt on VIC- 1541. 



0^1 rm muHirneier, measurA 
wltic* ai pin 3 of; UB7 for Mwdel 
1&40, or UCe fgr Model 1541, or 
UC7 lor h^od«l 1542. 




To Page ill 



Using multimeter, irieasure vDilaQB 
at- pin Q ofUBC for Mo<l«1 154C, cr 
pin 4 of Pof Model 1S41, or 
pin 4 oP UCB for Model 1542. 




Fdult ilea in; \J&B tot Mpdei 1S40, or 
iJCS lor Madfii lS4i, or UCX for 
Model 1542. Also check asBoo^&ted 
PC bDQFcl pai^work. 



Fauit ilK in; UB7 for Model 154C, 
UC:« for Modfri 1541, Ot UC7 lOf 
IriDdel 1542. Aifid check 
euQCipled PC t>oard patriworti. 
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6.2.6 Faulty Computer Circuit (cont.) 



uu) Frorft Pflofl 110 



Turn off vtc-iwi. 



n«fnDvs tumFHTfrom tHtwnn pins 
34 & 1 on 3Dcl(«t nV, UCDS far Modal 
1540, or U04 lor Models 1941 t, 



Install fumpar bal^aAVi 34 ^ S 
on socket ot\ IJCD6 lor Modal 
or L>C4 lor Models 1&41 & 



Turn on ^^10-1541. 



Uslr^D muHirrieter, maisura vdlAga At 
pin 3 af^ UQT lor Model lUO, or UC6 
for Model 1641 ^ or UC7 for Mo?lel 1*42. 




U»ln<] nM>lllrr(fi{er, mauura volfAge at: 
plnfi ol UBfi ror Modal 1S4Q. or pin 4 
Of LC5 for Mwtel 1541. or pin 4 ol 
\JC9 for Model ^542. 




Fwjit Ihte in^ UB6 lor Modal 1&40, or 
UC^ for ModQl 1541, or UCe for Modal 
Also chacx aatoclaf ad PC bwFd 
p«tlivrorh. 



->® 



Fuill ll«a in; UB7 lor Modal 
lS4tlH or UCS for Modal 1^41, 
or UC7 for Model i542r Also 
ohack aasociatsd PC twerd 
pAiriwnrk. 
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6.2.6 Faulty Computer Circuit (cont.) 



From Pago 111 



Turn 0*1 VlC-lHl. 



Ramove Jumper Uom t>tlwHn pins 
i-SOn Bvctwt of; UCDS lot WOtMl 

or UC4 for MOfMa 1541 & 1S42. 



Initall jump«K bfttvMn pinn^ & 1 on 
socK4t f}f^ UCD€ for Model 1^, ai 
UC4 Tor Models 1M1 



Remove tumFWf from tHtwMn ping 39 
4^ e on sooKftt ttl; uCCh for mchmi 
1540, or JG4 lor Modqie 1M1 & 



infttall Juffipai' bofwHn pinft 39 & 1 on 
9DCk«L of; UCDb ior Madel 1540, or 
IJC4 for Modsia 1541 & 1542. 



□ 



turn on VlC-1541. 



{gx- 



UAlng mLillirrielar, rr^avgure voltes at 
pin 3 of; UB7 for MwJol 1540. or IJCa 
ror Model 1 541, or UC7 lor Modal 




FAult liH in; UB7 for Model 
1S4<>, or Lice for Model 1541 
Of UC7fDr Mw^l 1M2. 
Also ctMCh u»ciet6d PC 
board pithworh. 



UelriQ rriultlrwtern meuure voUaee At 
pin ol; UABS for Mottol 1540, or 
UB4 lor Models 1541 t, 154Z, 




voltage X 



fault Mat Jn; Uer lor Modal 
1540, orUCefor Mo<W 1541 
or L>C7 lor Model 1&42. 
Also c^ick auoclalad PC 
board pelhwork. 



Uttng mulllnielar, maaiura voltaQO n 
pin 20 of; \}ABi lor Model 1540^ or 
UH3for Mwiels 1541 ^^&42 



To Page 1 13 
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6,2,6 Faulty Computer Circuit fcont,) 



I Turn off VIC-1MV | 



Ftwnovfi; UGD& for Model 
oriuK^ for ModsiA 1H1 & 1542. 



i: 



inslall jumpAf tHtwMn pins 
2S « El on Bwl^t of; JCDS Tcr 
htodel 1M0, or UO for ModAis 
1541 & 1542. 



1 



From f^ags 112 



Turn off VIC-1541. 



Rsrrwv* Jumpv fro 
\ 2^ on sach»t of; 
1M0, or for M 


m between pins 3S 
JGD$ for Model 
xjQiB 1M1 &1542. 


„„ ^ 





Initall Jumper b«twoan otrta 25 £ € on 
BOCkQl of; UCDS for ModAl 1540, r^r 
\Xi4 for ModfrlA 1541 & i542 



Install Jumper boiwesfi plr>3 
23 & £1 on sDCK«t of^ UCDS for 
MqqjQl or UC4 for ModAla 
154-^ & 1542. 



(ww) 



Turn on VlC-1541. 



Using multlriMtar, muBijrv voUag^a 
pin 10 of; UABS for Modal 154D, or 

Ije4 lor Models 1541 £ 1542. 




vOlfd^ X NO 



FauJt MH in; ue7 for Modeh 
1540, or IJG6 for Mod«l 
or U07 for Model 1M2- 
AlsQ ohf ok auDclaled PC 
Iward pathwork. 




Uilng niultlm«t«r, rmaaur^ voltage al 
fri-n 2D 01; UA&4 for Model 1540, or 
for Models 1541 « 1542, 
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6,2*6 Faulty Computer Circuit (cont*) 



YY) From Paflo 113 




VES ^ voltage^ 
. <0 8 V J 




pin aof;UB7 Model or JCS 
lor ModftI I54r oruce for i^Ddn 1541 




ftutt liaa in; tor Model 
l!H0,Of UCS for Mvi^i tMI, 
t or UCe far ModAl 1642. 
Also checK a»ocJa1ed PC 
board pflinwork. 



FAuit ii«e In- UB7 for M«]«i 1540, or 
UCefOf Model 1^41, or UG7 fw Model 
1542. Also ctieck auoclalecl PC 
titperd pathivrorh. 



Tu^n of I VlC-1541. 



Rfrmove fumpAf from tvatween phna 22 
& 21 on lochel ol; UCDi5 for ModM 
1540, or LIC4 lor Models 1541 S. 1542. 



1^ 



tn^t^ii Jumper bsiw^n pin? 23 & e on 
90ckel ol; UCD5 ror Model 1540^ « 
UC4 for Models 1541 & 1542. 



Turn on VfC-l54l. 




UaLrtf] muHlmoit^r, msHUre volt4QA Af 
p)n 20of; UASa tor Model 1540, or 
UB4 for Mwtols 1541 4 154^- 



To Page iia 
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6-2. G Faulty Computer Circuit (cont.) 



fZZ) From f**o* 114 




Fault in; UB7 f{>r ModAl 

AIM criAck asHKiftted PC 
hurd pathworlf. 



phn 20 af; lor Modal of 




YES X voitaga 
>3 5 V . 



UalnQ FnulllTislsr, rTMtsur* voltAgs at 
pin £ of: Uer for Model 1S40, or UC:S 
tw Model iMi.^irUOerof MiTd^i 1542: 




Fault Mas Ifi; UB7 for Mod*1 1540. or 
UC5 for Model 1541, or ijoe for Wodsl 
1M2- Alw [^l^h dseotlaled PC 
board patnworK 



Turn of I VIC 1541. 



tnatall Jumper bafwaen pina 22 & 21 
o(; UCD&ior Modal IWO, flr UC4 for 
Models 1H1 & 1&42. 



Instill Jumper tHtween pine £[> & 21 
of; UCD3 for Mod«l t^, ar UC;4 for 



Inelalt |ump«r belween pins 19 A 2i 
of; UCti5 for Moflel iMO.Of UC4 tor 
Mbdtia 1&4t i. 1542. 



Turn on VIC-1541. 



HkAA\ ToP^gelie 



!!• ClMl TROUBLESHOOTING & REPAIR GUIDE 



6.2.6 Faulty Computer Circuit (cont.) 



From Pag«3 11S And 1Z1 



UiJfig multlmater, rneasura voltAO» »t 
ptn a ol: UB« Tor Modal of ijC7 
lar Modal or UCBIor Modsl 




ptn7ot; UBa for Modal li^nOr IJC7 
for M«da» 1541, of JCS for Modal 154£ 




Usli^t^ ittulllrraler, meBALirfl VDlt&QA at 
pin 2 ot^ use f or Mode* 1^4C. or UC7 
for Model or UCe for Model 




Fault llfls In; JBB lor Mods! 
1S40,Or LX37lor Model 1M1, 
or UCS for Modal 1S42. 
AlH> criac4[ aAAoct&tod PC 

bamni patfuwodt. 




Uaing rruitLmilv , mHiura vdHisa at 

;nn 1 ol; UB« for Modal 1640^ or UCr 
for Modal 1541, or UCS lor Modah 1542 




To Paga 117 
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6^2.6 Faulty Computer Circuit fcont,) 



From Pag* 113 





Using mi^Ltlmslsr, maHuna valtage ti 
pin 10 of; UC5 l« Utpdel or 
LICB for MwlQl ^542. 





Usino iriblllmelflr, mtaaura voltage ar 
ppfi 11 OT; UC9 for Mwdfll 1^-^^ or 
UCS for Modal 15*2. 




Fault llw In; JOS for Model 
1541, or UC7 for Modal 1542. 
Mao chKh uBoclatfld PC 
bcwd paihiAiark. 



Fault Nas in: UC5 for Mod^ 1^41. or 

UC6 for Model 1542. 

Also chtBck aeaoolalad PC board 

pathworK. 



Turn (ttf VIC-15*!, 



nfrmova junnpAr from b?tw4an p^na 2S 
& 21 on sochfrf of: UCD5 lar Modal 
IWO, or UC4 ror Mpdols >54l A 1H2, 



± 

lr>gfall jumpar bat^vaan ptna 25 & ^ Pn 
apckat of: LIC[>5 for MoMI I^h or 
UC4 for MoMis 1&41 & 1S42. 



Turn on VIC-IMI. 



fcCC) ToPAgalie 
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6.2.6 Faulty Computer Circuit fcont.) 



Frchnn Psge 117 



liBino fTLiitlmsiAf^ iTiHBure volia^t ar 

pin 9 ot\ UBS for Model \W>, Of IJC7 
tor Model 1^1, srUCa lor Modsl 1542. 




Fault In; UBS for UaM 
1540, or UC7 lor Modal 154^, 
or LiCa for Mwtol 
Al«A chocK assoclatad PC 
bmrd pathworh- 



Ustng mulllm«l«r, mMSur* volf aqs at 
pin 7 or: ubb lor Mod«i or UC7 
for Mod»l 1541, or tot Mod*l 1542. 




UeinQ fnulttrriQter, rreasura vollagft aI 
pin 2 ot\ \Jh& for Modal 1540, or UC? 
U)r Modal 1541, or UCB Iw Modal 1&42. 




Using multtm«t&r, maasurB voUaueet 
pin 1 of^ Ues for Mwdal 1540, or LIC7 
for Modtl 1&41, or UCe for ModAl 1542. 
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6.2.6 Faulty Computer Circuit (cont.) 



□OD) From Pijje 1 18 





Llslng rnulrlmatcr, rrHasuH voltajie 
pin 10 ol; luTCa lor Model w UC6 
tot Modvl 1542. 





Jaing mulllniel«r, m«aaup« v<iltA{]e ai 
pin 11 oh U05 ror Uitd^ 1541, or UCC 
for hnoda^ 1542. 








Fault liH in: kJCS lOr M04«l 


. NO 




15^1, or JOfi r« Modal 1S42. 




> 


Also chfrcK auoolaled PC 






board pHihAork. 



Fault Fle^ In; UC5 lor MoOel 1M1, or 
UC8 lor Modal 15^2. Also ohftck 
asaqtclnled PC bo«rd palfiwark. 



Turn oir VlC'l^'ll. 



RefTove Jump*f froir balwaan pins ift 
& 21 on tockei ol; for Model 
1540, orU04 for Modala 1541 & 1^. 



Inatall jumpor belwesfi pins 14 & on 
socltat of; UCDS lor Model 1540, or 
UC4 lor Uwi0\^ 1541 « 1&42L 



Turn on VlC-lA^i, 



^EEj To Paj9 120 
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6.2.6 Faulty Computer Circuit (cont*) 



gee) From Paqs i19 



Uilng multlrTMt«K mHsure vottapB At 
p4n9of; JBS for Modal 1M0, orL>C7 
for Modal 1541. or JCS for Mtt6t\ 




F^M lin hn; UBS fur MOOftl 
1640. or LIC7 for Model Wl, 
or UCfl for M«M I54f. 
Also chHck OBBOclalAd PO 



U4ino mulllrn«t«r, rrtMaui« voitoQe 4t 
pin T of; UBa for Model 1&40, or UC7 
(or Mod*! 1541, or UCSTor Model 




UALrto mullKnatAr, m^egurv vo^taga at 
pin f oh uaa for ModAl 1&40, or LIC7 
for Mod«i 1^41, at uCa far Model iM2. 




Using multlrralar, maukiri voltiga al 

pin 1 of; UBS for Modal 1S40, orUC7 
for Modal 1541, or UQO for Mottel 1^. 





Using multlrmtar, msuure voUa^^it 
pin 10 oF; UC5 for Modtl 1S40. or JCa 
fof Model 154a. 




Fujit Has \r\-. uCe for Model i^i, or 
UQ7 for Model 1542. Also check 
aasocJatad PC boEird palhwofk 



Turn olf V(C-1541. 



PhncvA lumpor from tMtMwan pinfi 20 
& 21 on socKal of; UQ05 for Model 
1540, Of UO for ModeJs 1S4f & 1542. 



IrtBtail jkimpH balween pins 20 L£ on 
Bockal of^ fv Modal 154D, cr 
UC4 fof Models f541 & 154Z. 



Hernove lumbar Irom barwA»n pini 22 
& 21 on gochel ol; UCD5 for Model 
1&40, or LIC4 Icr Models 1541 & 1&42. 



J. 



Instell Jumper twtwaan pins 22 & 8 on 
soct<et oi; VCrW for Model 1540, or 
uc4for Modalsi&4i & 1$42 



Turn on VI0154i. 
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6.2.6 Faulty Computer Circuit (cont.) 



.(}m Fiofn Page tiO 



Using rnultlrTHttr, rriHiurt vollagt it 

pin 9 OT: UB9 lor Mfiddl 1540, or luhC? 
Itpr Moqlal 1^1, or UCB Tar tAaaB\ 




Turn of I V1C-1541, 



Fault has In: UBS lor Modet 
1540, Df UC7 lOf MOdAl 1541, 

or UCa lor Modal 1&42. 
AIh> chwch U90clal»d PC 



UAlnf] m u ItimatQr, rneasure vgll^e at 
pin 7 of; uee for Mwdet 1540, or UC7 
Iw Model 1541, or UCfi rof Model 154£. 




U«lnQ mijIllrMffrr, mHAura vdllag? &t 
pm £ of; jaa ror uodai 1540, or UC7 
for M0d«l 1541, Or UCa lor Morlgl 
1541. 




Ua^ng rnultlm«i«r, mfluura volt&{]a al 
pirt 1 of; UBQ for ModBl 154(1, Of UC7 
lof Model 1541. or UCe for Modal 
1642 




Remove jumper Irom betwew pins i9 
& e on socket ofL UCD^ lor Modal 
1540, Cf JC4 lor ModalB 1541 & 1542. 






Inetell jumper 
□41 BQcket oF; UCI 
or UC4 loT Model 


w^an pina 19 & 21 
»5 Far Mrjrlel 154D. 
1S41 & 1542. 



Turn on VlC-1541. 



F 



Turn off VlC'iMl. Rarno^e aorlBi cue CBbie. 



Us'ng Jumper wira, snort the following pins logethter on socket 
of; JCD5 for Mtt6t\ 1540. or UC4 for Modala 1S41 &. 1542: 

Shmrt oins 22 A 1 
Snort pins 20 & i 
Snort pina 19 & i 
SFMjrt pin? 23 * B 
Shorl pins 34 « a 

Nota: docket pins may ba anorlad togalhar uaing amall oauga wLra. 
Insert ends ol the wire Jntp applicable p^ne on Qookel. Optlor>ell¥, 
a 40-pln DIP headsr may ba lnstTt«d Into tna aockal, lhan atcn of 
I Fie applloabia pina on tha FiaaAar maiy ba ahorted togather uaing 
jumper wire witFi clips On B^ch end. 



Turn on VIC.1541. 



Ik 

Uaa} To Page 11» 
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6.2.6 Faulty Computer Circuit (cant.) 



JJJlFron Pttit 121 



1 



Uatng muHlmeler, measure vglt^e at 
pin 9 of; UBa lor Modal tVO, qt i^CT 
for Modal 1541, or UCS for Model 1S42. 




Faiill llflB In; UBA lor Modal 
IMO^wUCT TorlAodel 1541, 
» DrUC8forModal1&42. Alw 
chac1( uuciitad PC boinl 
pAiriAork. 



Uslrtg muHlmttar, m«uup« vtHliQ* ai 
pin 7 of; Uee for Model 1540, ar ua7 
for Modal IMI, or UCS for Modal 1942. 




lulnlnQ rnulfl(Ti«t«f , nwasurA volta(}« At 
pin 2 of; UBB fOT Model 1540, or LIC7 
for MoiMf 1S41. or UCa for Modtl ^542. 




Jaing multlrrto-t^r, irsHBura vollaQfr At 
pin 1 oi; UBS for Model 1940, or UC7 
for Motfe4 1541, or liC6 for Mod«i 1542. 
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6.2.6 Faulty Computer Circuit (cont*) 



KK) From PflQs 122 



Turn Off VIC-1W1, 
Remova nil Jumpflr whrso. 



lutmJI a known good inio 
lOCKAtfar; UOD&IOr Mod^l 154D, 
or kt&4 lor ModalB 1S41 154£. 



Inslatt ic llnB cord. 
Turn on VlC'1541. 



Ta»l VlC-1541 to SM If 




Fault WAS In; for 
Hd(W 1WO,orLIC4 for 
Modsla JL 1^42. Run 
^fierlonrwiM tost* lo 
da^nrtifio sorvtceabMity. 



TurT^ OH VIC^1f41. 



Rtplaca; UCD4 Tar Uod^l 1^ or UC2 
(or ModfiiA 1M1 & 1S42, with B known' 
good 



in&t^M lino oofd. 
Turn on VIC- 1541. 



Tfls( VI0-1M1 tOMO If 

m{iLlunctk>n was oorractad. 




FAiilt wa& in; UCD4 for 
Model l^.orUCZ lor 
Modala 1541 A 1S42. Hun 
'pvfonntnca l«st' to 
detomlne HfvkcatUNty. 
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6.2,6 Faulty Computer Circuit (cont,) 




From Pags 123 



Turn ttti ^C-1Sh*1. 

T 

FleptocB; UABI iai Modal 1^0, orlX;3 
hir Models 1^41 ^ 1&42, with a known 
€522. 

inst&N ac Wnt cord. 
Turn on VlC-lS^l. 

T 



T«at VI01M1 t[? »e M 
iTUlf unc tion whs carrfided. 




FAult Mft irt; UAB1 tOf 
M[?d9l 1540, or UC3 far 
MDdsIa 1M1 & 1!M2. Hun 

datvrmLrw 5«nic«at}lllty. 



Turn off VIC-1M1. 
Rfifnova k llns cord. 



Replace: UG2, UBS. UA2, & UA3 lor Model 

Of UB2 f[?r Models i54i & 
neplacement parts ire; lour 2114L39 lof 
ModAl 1540. or one 2016 for Model 1^41, 
or one Biiep-4 lor Mcdei 1&4^ 



Inaf^h ^ line cord. 
Turn on VIC- 1541. 



Test VIC-1&41 lo see If 
rmalfLir^cfion wk con^atad. 




Fautt wai In; 002, UAZ, 
or for Model 1540, cjr 
UBS for ModAla 1541 &. 1542. 
Run 'performance test* to 
dtgtennlne serv'ceablllty. 
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6.2*6 Fauky Computer Circuit (cont,) 



Turn on VIC-1541. 
H^monra Bc Una cord. 



C^h all PC board palhwrorK uflaclal«<j 
UMlth UASl, JA2, LIB3, UABf 

UiABS^ UCM, « LCDS tor Modal 1540, or 
UB2. UBS. UCa, & UC4 lor 

Modaie 1541 & 1542. 




VES 


> 


Faull IIm In psthworK; nptir 
fmit, t^vn Tun 'parforniirK* 






oenlcoiMiltyr 



FAuit ikrt in; & UABS for Mo6ll 

1540; or JB3 & UB4 for Models 1&41 & 
1542. 



6.2.7 Faulty Read/Write Circuit 



[Contlnuid from flowclurn 



> 


f 


Uting multimitsrH msuurs vsltag* ml 
pin 10 of: UHT lof Modal 1540^ vUF^ 
for Model* 1541 £ 1542. 








Ftu1t llaa in pow«r itipply. 
5w Section S.2h3, Faulty 
Power Supply. 
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6.2.7 Faulty Read/Write Circuit (cont.) 



PPP] Fr'om Page 125 



Altempt to load ^p*f'ofm*riC* lait" 
4hicn Is Aiorsd on tn« VIC demo cii£h 
Thit cBine wUTi the die It d^lvfl. 




SeT up tJual trace dscillDficope lo Add 
uhflrtrtBl* A 1 B. Invert ghflnflol B. CWiflfltt 
channel A. lo pin 1 ^l; UH7 for M«lql ttid, or 
UF3 tor Motitli 1541 it f542. Also conntcl 
channel B lo pir* 14 af theaHQve iniegrated 
circuit- Set sweep to 10 *ritllBacord&; AC 
coupling). 



Aflalrt attempt to load p6rf ormjnc* t*at' while atatmn^ 
esc^lli?ecpp?. Verily lhat psciII[?bcdPb dlsplaya wAvefOr'm 
similar tc thai In Fig. Airphlufl^ ^ual ba at laaat 2.5 
rnlHlvolts pwk-tP'peah, 





7mV 
(TYP) 



Fig. 6-2. Waveform. 



Using muHlmeler, n^aeur^ vQltafle al 
pin ^9 ol: UCD4 Of 
UC2 forMpdels IS^t i. 15*3. 




FauFriloa In cornput«f 




Using multlmttern measure voltage at; 
pin 13 of UC^ for ModQll^^O, or pin i 
of UD2 for Modela 194t i. >542. 



,Q0Q) To Pego »3T 



AdvBnced TToufe^hoottng and Repatar 117 



6.2.7 Faulty Read/Write Circuit (cont,) 




From Page 128 



pin 3 Qf ]JG4 for Mw>el ISJCh or pin 11 
of UDZ for Modus 1S*1 4 1542. 




Fault Its in, klF5 tor Model 

or far M«]«lt 15h11 
A 1&42. Also chiKk ojaoclatsd 
PC bovd pAthworh. 



Fault Ibu In; 1JQ2 for Model 
1540, or UC1 for MoOqJb 1541 

PC board puthworh. 



Uslnd mumrrwter, in$daure voltage el; 
pk\ 4 0l 1104 for ModAl 1S44X or pin 1Q, 
of UD2 for ModALB 1&41 i. ^\^2. 




Fault liee in; \JG* for Model 
1»0, orUD2 for Modall 1^41 
S. 1^42. Also cnech aaaooated 
PC tiOHd pathworK. 



Uaino mutHmeler, meaaura vDllage at; 
pin 2 ol U04 for Modal 1^40^ or pin 12 
ot UD^ for Modils 1S41 & 1542. 




Using multlmatir, rrvasure vo^taga al; 
pin 12 ol UC4 for Modal 1S40, of pin 4 
ol UD2far Modale 1S41 & 1&42. 
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6,2,7 Faulty Read/Write Circuit {conU) 



.RRR) Frofn Pag* 1^7 



U«lno (nulllmeier, maaBun voltiQ^ nl 
collector or- QO hy Modsl lfi4D, df 
for MOfMB 1^1 & 1542. 




ACro«; CRlf lor Modal 1540, orCm^ 




Fault ■>» in; for MdM 
1540, or 03 for Mo<l«le 1941 & 
154S. AlQ0ch«K tauclatnj 
PC board pftthworh. 



Fauh liaft \r\i CRIZ, 03, or R& 
(dtMocM 1&40. or CRUhOT, 
or FUE lor Modala 1541 & 
1542. AIk ctiack Hsoclated 
PC boaid pfithv«Di1(. 



jgJng inulttmAtw, ffiMura voltaga 
acfobb; RS3 iQf Modal \W\ or RS£ I' 
Models 1541 A 1&42- 




FauH \\m \r)i O10 for Modal 
1S40, aroe for Modarg 1M1 1, 
1542. aibo chack lasocifttHd 
PC buard pRtliwwk. 



FiuJt l(« in r«dNvrlta bud, grdlodai 
Cna, CRT, CP10, CRft, crii, a CPOlor 
Ih^Ddtl 1540» or CR1&. C8ie^ GF^17. CBlfi, 
CRT£, i Cni4 for Wodala 1541 « 1M^, 
Alao afttc^ uBDc^iAd win rig md PC board 
patbwont. 
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6,2.7 Faulty Read/Write Circuit {contO 



S8&J From P«gs 12C 



acrosB; fliT Iot Mod*! 15^0, or ni6 
lor Wo^alft 1H1 t. 




UH7 for Mwtel 164Q, or UF3 for M«W& IWl 
IM^. ConrHct channel B of oscllloacopB 



Atlampl lo l«d 'p^rfonmarKe t«r while 
[jburvlng o&cilk»aaoF>*' Varify thai 
QvclllouDpa dii{]lBy&« wavaform gkmUar to 
ihial In Fl^. 9^3. Weveform mgai b« at laast 
0.3 V paik^^o^peak. 




AitKh cnannai A at oacilloKgpB toph 7otr 
UH5 for Modal 1640, [?rUF4 tor Modali 1541 
A iGn^f, COnnact chwinal B of EpBOihoaooFW 
to p<n a of above )nt»{]rBlad clrcuH- 



Aitempi to loAd ^pariwmvioa laat* while 
otyaarvlng OKlHoacopa. Vartfy thpt 
aacilloBCOFW diaptays e w^vaionn slrrillar 
to tlvt in Flo. 6-4. WlVflforrn iTiual btal 
laast 2-0 V ^k-la^paik. 



F^ailLl llw in; RIB, I=t17, w C57 lof 
Modal 1W0I, « in RSe, Ria, C44, or 
C4li loT Models 1541 & 1&42. Akso 
chMk aaaocJalad PC bganj p^ttworit. 




Fig. 6-3. Wftvefarnn. 



Fault Ibe* in; JH7 for MoH^ iWi, m 
UF3 for Models 1&41 «. i542. Also 
chach uKici0t»d PC board puthwi^ni. 




Rfl. 6-4. Waveform. 
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6,2.7 Faulty Read/Write Circuit {cunt,) 




FHJit hu In; UHS !« Model 
15«, or UF4 for Hodele 15< 

& Also cnecii 
Associated PC tMurd 



3gt osclHoacopB controta for oJngie irac* 
operitiori. SYNC on chinnai A. ATiacn 
pwtM lot chanrel A to pin 7 of; UH4 fOK 
Model 1540, or UE4 f^jr Models lS4t & 1342. 



Attwn^it to load ^perforrrvnoe teat" wtijle 
oba&rvlno oacihQfiQop^. Verify Itial 
DacillD3«>[>« display Bdlpllal algnal ^ihos* 
lowest poJnt la<:o.B v pnd iii^irvasi point is 
>3.6 V. 




FaulT lbo6 tiii LIH4 for Model 
1540, Of UE4 forModfrla i641 
& 1&42. Also check 
asaocietpd PC b«rd 
. FHtkworK. 



Aitec>i probe for ohenfiel A Id; pin 1 1 
of ljG2 for Model or pln« ol 

UD^Iar Models 1»t 



Altemp^ tD load ^perrormvic* lest" wtille 
obaervlnc oaoihosoop*. Verify lhal 
Os?lllo9cop4 diftpldya a dtollal ai^npl whoH 
lowest point pa ^Q.e V vid rufitiest po4nt la 




FiLtlt li« In: IJQ2 or CS7 for 
Model 1540, or lr> JD3 or 034 
lor Models 1^1 & 1542, 
Also chick 4a«ooleled PC 
board pBthwOrV, 
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6.2.7 Faulty Read/Write Circuit (cont.) 



Utach probs for chtnnal A Id t^ln 7 
Dl- MGH for- Modal 1540, or 
[jDi tat Models 1541 « 1542. 



Att«mpt la koHd "perfflimfliicH ttsi" wnils 
obBsrvirig 04clllo«ap« dtsoliiy. V^fy that 
oscllloacopc {lIspLBYS a cliDltdl tJgnak whwse 
lowest point lEt <0.Q V arxl h^^i [wini Is 




I U«ino mulllmeter, meosuw ^ItagQ ai 
I pin a Dl; \JG^ for Mwtel 
I 154Dh or LID4 for ModAla 1&41 \ lS42r 




. Fault liaa In cornputer 
— ^ clrcull. SeaSactlon Q.2.C. 
F^lty Computer ClrcuH. 



F'ftLilt llei In; UG3 lor Model 1540, or 
L>D4 lor Model? 1^41 & A1ea 
Chech aseoolated PC bottrd pettinuork. 



Atlai^^ proba for chunrtel A to; 

a\ 1>C2 for Modfi i540, or pin 12 of 

JD3 for Models 1M1 & 



Attempt to Iwd "paflorrrtariH leit* vrl^He 
obserMinQ Dscllkiicope dbplev. Vqrily ifial 
OKllLosoopo dieplaya a d^llal gignel v.rno4A 
lowest point la <0A V tnd lilgfiost point 4» 
>3.5 V. 



**i«iiirnfX NO 


— ► 


Fault lies in: UF6 for Mo^^ai 
l&4a, orUC1 for Modalft 
1541 tlS42. AlQOoriech 
asfioclatad PC tHHrd 
palTiwork. 


. corraci ^ 
- ^ 
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6.2.7 Faulty Read/Write Circuit <cont.) 



I AMacM proba Ick c^hannsl A to pin 12 



Aitampl to load " [hCt lornisncfr Hsl" rfhH» 

□EcilloBcopg tlispha^E a distill SrOdil whOM 
lowest point is Vand hlgriaai pdlnl ia 

>3J V. 




FUfIt l|« Inih UG2 lor MOdCt 1&40k Crf 
UD3 lor MadalB 1641 ^ Also 
omolt iLUC^lA^Ad PC board pathworlt. 



AltaCh probe lor chanr>fll A to pin 10 
or; Uea lor l^od«l 1540h or UCMIor 



Attempt to lr>ad 'p^rlormanpe le^t' wtiike 
□boamng oscMloacr^pe display. Vaf Ify Iha1 
OSCilloacOErt divhys a digital algrul whose 
law«l polril la <0l€ V and Mlgr^sl polril h 

?3.5 V. 




Fault lies In; 1103 Tor H«Hl 1540. or 

far MDdala 1M1 t 154^. AIh 
chKk asiocHtH] PC b«rd pithwDrk, 



RaniPva; UCD4 for Mod* 
1&40, Or UC£ lor Modala 
1541 ft 1542. 



3Mort Itifr Following pins logeEhar on lha socket toi 
Model 1S4C, or JC2 for Mod»l9 1541 i. 1542; 

Short pina 15 JL 1 

Short pina IS A 1 

Short plot 19 A 1 
Nol4c Socket pIna may be Aiiorterl tr>gettier ualng amall 
gauga wire. Inaen ends ol me wir* mtoAppilcatit pina 
on tOCKAt. Dp^ronatly, a 40-pin DIP hearJer may be 
inserterJ Inio lha socket, then Ihe ppplbc^^le pins ori iho 
tteider mtv t4 9hort«d to9«iri«F LiaiFig 4 jumpar wir« with 
clips oh aach enr^. 
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6.2.7 Fauhy Read/Write Circuit (cont*) 



From Pfigas 132 anil 144 



Tum Oft VIC'1541. 



Attacli «cl1lD«cop« probe lOf channsl 
tk. tQ pin 5 ol; LIE7 lor Modst 1&40, or 
Tor Uodfrls 1542, 



Verify thai osdiloKopa dltpleya a squire 
wdvA Arlth ■ period ol Appraxlmetelv 02 
rurioHoontla. TTia lowesi polnl of ine square 
wav« musi tte <0.Q V and trie niglwsi pohni 
rruat be >3.5 V. 




Altach oQE^lllouofie protH Ev clunnel 
A to pin 1^ of; JE7 for MoM 1&4<], or 
LJE6 for Models 1W1 A 15*2. 



FftUlt Iie4 in, yCT, Yl, RZ. 
Ll.U, C9, CHJ, C11,Cei,orCM 
f(rf Model 1540, orYl, LI. L2. 
CIO. C12, C13, Of Cl* lor 
l^odAls 1M1 « ^5*2. Also 
ChKit MeOCtfttAd PC bKHTd 



verify tnai oitcliioftcope displays » pulse 
wtilch occurs ev^ry 1.0 rrhlcroaaoDnd. Uiwut 
polrti ol wAvfrform muit be <0,3 V ird 
niohest point muat be >3.^ V- 




Fduii iiM in; JE7 for Model 
1&40, orUEeior Models 1M1 t, 

Also check Msoclatid 
PC boinl psthwDili. 



Turn off VKMMI. 



3 



flfliroiw Jumper from 


Htwesn pins isl 


A. 1 on socket of; UCD4 for Mod«l 


1^4Q, orUC2 for Modi 


Is 1S41 & 1^. 




Insiilh lumper bfltwew 


plr>a 15 & 20Onl 


sochat of: UCCM for u 


odsl 1M0, or 


UCni for Models 1M1 & 1S42. 




\ To Page 134 
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6.2.7 Faulty Read/Write Circuit (cont.) 



W\Jy IhAl 04CllkHAipB diaplays apulse 
which occur? «pproxLTi||1*ly wary iH-J 
n«riOtKfyKl». irvA IOw«l poinl ol ihe 
VrAvAfOrm rfiu«t tH ^O-.fi V arid IhQ hlghesl 
pDlnl must b« >3.5 V. 




Rbipovb lumper from t>fllw«n pJng 1& 
1640, tif UC2 for Modelfi 1^1 & 



F«uJlli6fl in, UE7 for ModeJ 
□rUEfifof Model* t5-*1 t IHt 
ADO oMQh auocltted PC board 
pethwofk. 



intiaii junnF>«r b«ivr«M piris 1 a Ik 20 
?n «0Ch4l 01; Model 1S40, 

or UCZ lor lUt 1 1H2. 



Turn on VlC'1541, 



z 



Verify Itiat D4clliD8CDpfl dlaplBya e. pulu which 
occurs fppwt imtitiv *ftn nvioHcond), 
Tha law«l polnl ol tfts wavef nrn muit tM 
<a.B V HTd hIghfiBi polnl >3.^ V, 




Fiult MM |n;UE7 Model 1S4C, 
Of UE6 )or HOdfllB 1S41 t 
Alto C^AOh Auocioled PC boird 
pathwofk. 



Turn oH VlC.1541, 



IRsmove JumpBf Irwn betwnn phm IS 
1 20 «1 SOCk*t Df- UC04 fw Model 
1S40, or UCZ Tor HodBiB £ 154^. 



Irulall lurnpH betwean pina 15 & 1 OTi 
lOChtl OIh IJCD4 Tor Modal MiC, at 
UC2 lor McKltlS 4 1&42. 



Turn on VH>154t. 



To PagB T 
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I 6.2.7 Faulty Read/Write Circuit (cont.) 

I 



(m) 



From Psfl* 1W 



Verify TKnt QBCiNtncopQ ^i^pldyfta pUlSfr 
which aecurs apprcKimalaly ev&rv fS7$ 
nanogecond^. Th? towfiit point of 

fwlfit (nk*at bfl >3.5 V. 




Fauli lle$ In- UET (or 
Model IMO, or UEfl ror 



Turn oTI VlC'1541. 
HaiTHiva ftc Una oord. 



RemovB 9II lumper wip«&. Install; 

for MMdat 1540, or UCS iv 
Modali ^ 1&42. 




>(ZZz) To Paga 136 



infttaM dt Fln« cord. 
Turn on VIC'154i, 



last VIC-1&41 10 Bat If 
iTiBiTunction rias t»wi 
corpflcledl 



FiMjIt w«3 in IJCI. Load ai^d rup 
'pAriorriuncA laat^ to deterrnlna 
aervlcHtvllJt^. 



Fault liaa In coniputer pircult. 
See Section Ftulty Corripuiar 
Ctrcuki, 
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6.2.7 Fauhy Read/Write Circuit (cont.) 



From Pifle 135 



FTflfilMe IJF4 with & 
known flotxJ 



TmI VIC-1541 tO*M If 
malfuncllofi has bs*rt 

COlTACtAl. 




Tum off VIC'IMI. 
Ftfrffiave ^ line cofd. 



known oaad 74LSiai. 



Turn ori VlC-1&*t. 



Test V1C-1MI to H 
maliunctlon hai b&Hn 



Turn oU viC-lMl. 



Replies Jt]2 with a 
known HQod 74LS1B4. 







Faull WAS In UF4. Load 


YES 




and rijn " performance 




> 


t«i' to detarmlns 






servlceebillty. 




Faull was In UE3. Load 
Bmi run "parformanca 
tHi" ta datarmlna 
Mrvicsabillty. 
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6.2.7 Faulty Read/Write Circuit (cont.) 



Rfiplocfl UC2 with a 
known [food 74L$133. 



malliirtCliori ri»a baan 




Fault was In uC2, Lwtd 
■i>d run 'perfwrnoncA 
tear ta dittriT^ne 
g0fv^C4flbll Ity. 



kno*in good 74LSr4. 



Tost vic-ia4i toua pI 

nialf unction hu bsAn 
corracted. 




Rtmove fic Una ^rd. 



F»uit wu In UE*. ^-Qvi 
End f un 'pflTornanct 
leal' to dvt«riTJna 
awvlCMUIIty. 



FtapiKO UC3 with A 
hnown flood r4LS24S. 



instBl 


ac line oord. 


Turri 


ifi VlC-1541. 



last V1C-1S41 lo AM I' 
maMuncthHI lua ba<n 




Fau^t was 'n LICI3. Load 
^ and run "porto^mance 

»rvlc«abl1klVr 
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6.2.7 Faulty R«ad/Write ClrcuU (cont.) 



Turn ofl VHMS41. 
PerpQW fcc llri> Cord. 



IRBplflcs U[>3 wllh « 
4tnqwn | QQtl 7<1.51W. 




Full WJ9 ifi U03. Ltiad and 
run 'pAiid^mance lesr lo 
Cl4l4l^ln6 aSfvlcBBbillty. 



Turn ofl VfC-l541. 
H*nriOv6 Bc I ins cord. 

RBplace UF3 with a | 
_ kntm/n ywd 74LS10. | 




Fault wu in UF3. Load or^d 
run 'performinc* rtsf I* 
determine Bsrvloevb^llty. 



IFeuM WA9 In UES. Load 
run 'pBrformance leal" 
dAtwmlnB »rvlcHtrllity 



And 
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6*2.7 Faulty Read/Write Circuit (cont.) 



(CCCCJ FrorrtP^oa 136 



Turn off V[C■^U^. 
Ftecnova K Utig eorfl. 



nepiace UFt with 



Install OA lirt& cord. 
Turn ofl V(C 1M1 



Tsst VfC-l5J1 to see II 
malfuncrlon hias betn <:orr«clfld. 




FduM In JFa. LciHi and 
njn "perfprmanw teat' \q 
ci^tarmhrw servlcfiablllty. 



Ti^m o(f VIC-IMI. 



1^ I 



tnetall ac tine cor<l. 
Turn on VIC-IVt. 



Test VICMi41 to 
mKlfuncttoi^ tiaa bMen corrected 




Fav^t wn in UFQ. Loid and 
run ^ perlorm^nce iQSt" to 
del«rniln« sfrrviceAblllty. 



Turn olf VIC 154 1. 
Rf move u line cord. 



nepiBce UC1 with a 



Teet to sn If 

rrtglfijnctipn hag been {Torrected. 




Fflulr was tn UC1. Load and 
run 'performance last' to 
delarmlne Hfvkeitilljly. 



T(j Page 140 
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6.2.7 Fauhy Read/Write Circuit (cont.) 



CEEE) From Pa^t 1» 



Cfwck PC board pith*ort( 
a4etpci«tvd with pifts 




dnw unit 







Repair pathwork. Loftl 




— ► 














sfrr^iCAAblllty. 



Utlng mull)nMl*ri rrwisupv vDltaQ« at 
pin u ai: uco* lor Mod^l 1540, cr 
ucz Tor Modal* 1541 * I64*r 



Fault Nea In computar 
Circuit. S64 SAction 
a.2.e, Faully CoTiputer 
circuit. 




UsJnQ muMlrHlar, rrwiura voUaqa at; 
pbn s oi UC1 ror ModAl \540, or pin 5 
OIUAI for Mwjel* 1541 } 154J. 




FAult ll« Ln opllc dflvlcfld 
cm « 01 on 4rf<r« unil. AlU 
chAOh flHsoclBtBd wifing 
and PC board pathwork. 



Fault N« inUCI lorJAodal 15401, or 
UAI for Modal* 1C41 & 15*2. 
Al» c^Kk a>90c4tt4d PC board 



>f Tur7<>fl VIOIHI. I 

ZI_ 



MikIqI 1^40, orUC2 For 
Modal* 1541 & 1542. 



Short ttiQ lollowing pins lO^tinar on Ih* AOCkai of; IJCD4 ror 
Modal 1540, OrUQ2 TorModel^ 1^41 £ 1542. 



3bwi Pirw 15 A 1 
pirts 1« & 1 
6bort pirta lfi ft 1 

Mota: Sochal pina may tK vtiortvO lo^atnar ualng amall 
D0UD« vrk*. Frstrl andaaf Ihs wira Into appikibia ptn* 
on aCKket. QptlQnilly, a 40-p4n DIP harder may ba 
IriHi'tad jnlo Iha aockel. Hian thq ippllcabia pIna Ot> iTi* 
hoadoT may In ahorttd lOQathar tiAlnO a lumpar wira with 
clip> on aacti and. 



FFFF) To Pagt m 
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6,2,7 Faulty Read/Write Circuit (cont.) 



FFFF) From U<i 



Turn cm VK>1541, 



Using rnvlttrMtsr, 
pito 1 Dl \JGt loi Modal 1540, or pin 13 
ot UD2 lor lUMdals ifril & 1642 




FaullllQfrln-U^BlorModel IMO^ 
orU>Qi Tor UodAls & 
Aj» Chech auoclftled PC tiQ«rt] 
pflltiwork. 



Uaing multlnetarr nwasura vottaQC al; 
pin 3 of \JQ4 for MocM orpin 11 
of U02 for Models JL 




Fault lies ir^ UG£ for Mwlil 1M0. 
orUCI for Uzx}t\* 1541 A 1642. 
Also check asucJalad PC board 
ppthwOrli. 



Uling (Tulltmataf , 


mHHjre voUaEje at; 


pin A of l« M 


odel i^U), Of pin 16 


of JD2 for Modaka 


1M1 L 1S42. 




FeuLt llaftin; UQ4 lor Model 1540, 
or UD2 for Modaii 1641 & 15*3. 
Also diectt BBsociQitetl PC bQ&j<3 
p^ltiwork. 



Uaing multlrrteter, m^aaura vollag« at^ 
ping 3 « 120I JG4 for Model 154D, or 
piit^4& 12 Qt UD2 for ModelB 1&41 & 
1W. 




Ualnp rfiuiUliTialer, rr^eHur« volt»o« 
■crDu;Cm2 for Modal I540»or CR13 
for MocMs 1541 & 1542. 



[GOOOj To Paso 142 
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6,2.7 Faulty Read/Write Circuit (cont.) 



nijtiGGj From P&ge HI 




Fault lisB in', 02 orCRl2 lor Modal | 
1^0, in 07 or CR1S for Modala 
1541 a IM^' '^'90 oiieck laaoolatvd 
PC tward palhwofk 



Uslno mult 
meuune voltags ^ross^ 
R53 lor ModAl 1540, or 
R» for Models 1&41 i 

^5*£. 




rtitsfl* X wo 

>4.0 V ^ 



fault Ilea In; QiO rtw MCntel 1S*0, or 
Oe for Mod«is 1S41 & Alao 
check asBW^ted PC bovd patnwork. 



Ck>nnecl oficillcAcopd prcba lar 
charin«F A fo CDlPKtor of- DB lof 
Mod*l orQ9 for Mod«lfi 1541 & 

154? 



Va^ily l^af oacihoscoiM disphaya a wavslwrn 
imnitaf to that shown ir Fii). Highest 
pohni o' VMOVBf arm must be grepter Ih^ 
4 11,0 V, anci tlw lowest point muat Iw mor« 
negailve tnan -s.o v. 





FLg. 6-5. Waveform. 
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Table 6-3- Elead/Wrtte Head Resistance Check 



Turn olf VIC- 1541. 
Rs^ove ac liria cord- 



t>laccinn«ot; J2 from P2 
fOf Mwtel 154Q, orJ8 
ttom PS for Models 1^41 
&1^2. 



Chach realalanu of 



Paul I I4«a In raad/wrltfr 
head or assoclsited 
wtrhr>o. 




Usln^ a multlffnct«r. m«uuj« rdslstancH t^etween the following test 
p[3lntg. Resl3larK« TnuBtbe wtthm the Ifmlts tijtfti. 


TEST POIOTS 


RESISTANCE 


FDrlS40 FoilMl 
ft 1542 


For IMO 
& IMl 


FdtIMZ 


J2. pliu 1&4 JS. i}jnsl&4 
plr53a4 JS. plnt3&4 
J2. Idns4a5 JS, p(ns4&S 


14- L9 ohmi 
S- L2 ohms 
14-19 c^> 


10- 14 ohms 
12- 16 ohnrit 
10-14 ohnm 



Fault Ilea lr>l 06, CRC, or LI04 f or 
Model or In 06, CR15, or UD2 
fur M«l«la 1&41 & M>*i. Also Chech 
auocJilad PC board pathwor4(r 



Advanced TH?ubleshoQitin3 and Repair 1 4$ 



6*2.7 Faulty Read/Wiite Circuit (cont.) 



HHMHJ Frwn 142 



Connect ogcllloscvpe protw lor 
cnannAl A la collectqtr ql; Q1 1 lor 
Model IMO, {}rQ4 tor Model£ 1S41 
« 154Z. 



VsNfy thai uclll£]$cope diBpleys a waveform 

lo lhai shown ii\ Fig. S-S. liigliHl point 
of waveform musl ba {]rut«r than t il.O V anci 
ths loi*r«it point sHoyld tM moT8 rwsatlve than 

- 3.G V. 




Disconnect; JZ Irtum P2 lor Model 
1540, or ja from for Models 

& 1542. 



ChecK r«4lstancfr ol rud/wr^te 
hgad using Table B-3. 



Faull lies Irr rAAirwrhlA tiud 
or associated wirlnf]. 




Fault llsa In; Cjll, CRU, 4r 
iJC4 for Model 1&tO, or In 04, 
CR1&,or UDE Tor htod^ls 
& 1942. Al90 check 
asBociatsd PC hwra pathwork. 



V Turn QfP VIC-1541- | 
^ Rgmpye BC line CO«J. J 

Dlsct^nnecl^ J2 Irom P2 for Modtil 
1540, or je from Pfl for Mod»l& 
1&41 & 1B42. 

1 



Check resl«lar^c« of ^Mdhurite 
haaia ualno Tflt>lg6-3- 
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6.2.7 Faulty Read/Write Circuit (contO 



Froffi P&ge 143 



Fl«cortrtMl- JZ m PZ IcK 
1540, or jg to 

lot M^A1S41 & 1942. 

>^ 

\mtwAi acr Hne cord. 
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6,2,8 Blown Fuses 



Turn off VIC1541. 
HariKtyg ae ling coitl 

Ft$p](Ke fuQA F1 with A 

1.0 A fuae. 




f^Ault liH In U1, kIS, 0R1, CR3, C1, DrC4. 
Fault nuy Also IL« In; C&1 & C&2 lot 
Modet 1S40, or C16&C17M Models 
1&tl&tS42. Al» cnach aBsockatad 
PC board palhwDr>i. 



CHAPTER? 

Advanced Theory 
of Operation 



This chapter provides the fourth level of the- 
ory of operation, discussed on the com- 
ponent level using the circuit schematic. 
Section 7.1 covers Model 1540 and Section 7.2 
covers Mcxlel 1541. Because Model 1542 is so sim- 
ilar to Model 1541, Section 7.3 only points out the 
minor differences between Models 1541 and 1542. 
[f you are troubleshooting Model 1542, read Sec- 
tions 7.2 and 7.3. 

7.1 ADVANCED THEORY, 
MODEL 1540 

7.1.1 Frame Electrical Theory 
{Refer to Figs. 7-1 and 7-2) 

The electrical function of the frame assembly is 
to condition and convert the ac line voltage before 
applying ft to the power supply on the disk control- 
ler PC board. 

The ac line voltage enters the disk drive at J9. 
which is both a connector and an RR filter. After 
passing through the filter, the ac voltage Is applied 
to the SPST power switch, SI. The output of the 
power switch is applied to Fl, which provides 
overcurrent protection. Fl Is a 1-ampere, 250-volt 
slow blow fuse . The output of Fl is fed to the trans- 
former. Tl. Tl steps down the ac line vohage Into 



9 volts ac and 16 volts ac. Both of these outputs 
have their own secondary windings and are isolated 
hom each other. 



Ffg, 7-1. Block diagram of frame assembly. Model 1540. 



JI.AC INPUT 




Fig. 7-2. Sctwmatlc of frame ucembly. Model 1540. 

7.1.2 Power Supply Electrical 
Theory (Refer to Figs. 7-3 and 7-4) 

The VIC-1541 power supply produces two 
regulated voltages, + 12 volts dc and -1-5 vohs dc. 
These voltages are derived, respectively, from the 
16 vohs ac and 9 volts ac supplied by the frame 
assembly. The power supply, located on the disk 
controller PC board, has a reliability switch which 
removes power from the write amplifiers in the 



146 



146 C1541 TROCBLESHOOTTNG SlREPAIR GUIDE 



fiV H 1 9 

\SVfil I I 



— ^ I'd. J°°^' 




Hg. 7-3. Schematk: of power BuppLy, Model 1540. 











^ 


FILtER 
















HECTiriER 







+ SV 



nELlABILITY 
SWITCH 



Fig. 7-4. Bloclf diagram of power supph^, Model 1540. 



event of a +5-uolt faiJure or during power up/ 
down, ThuSj the reltabtltty switch protects the liata 
on the Floppy disk by disabling the wriite amplifiers 
whenever the +5-volt line goes below 3,9 vohs, 

7,1.2.1 +12 Volts DC 

Sixteen volts ac i$ appLed to the power supply 
via pins 1 and 4 of PI. From PI, the ac power is 
applied to bridge rectifier CRl. CRl rectiftes (full 
wave) the 16 volts ac to produce approximately 
+ 21 volts dc. The output of the rectffler is applied 
to a filter consisting of CI and C51, which smooths 
out the pulsating dc from CRl. The output of the 
filter is appLed to U2, a +12-volt regulator. The 
output of U2 i$ the regulated +12 vohs dc output 
of the power supply. C2, C62^ and C3 reduce line 
noise, and CR2 protects the regulator against nega- 
tive voltage excursions during power up/down. 



7.1.2.2 +5VoltBDC 

The +5-volt leg of the power supply operates 
in the same fashion as the +12-volt leg, the only 
difference between them is in voltage levels. Nine 
volts ac is applied to the power supply via pins 2 
and 3 of PI. The ac power is applied to bridge 
rectifier CR3. After rectification, the resulting +10 
volts dc is filtered by C4 and C52 before it Is 
applied to the +5-volt regulator, Ul. The output of 
Ul is the regulated +5 volts dc output of the power 
supply. Both C5 and C6S reduce line noise and 
CR4 protects the regulator against negative voltage 
excursions during power up/down. 

7.1.2.3 Reliablilty Switch 

The i«llabillty switch consists of Ql. Q2, CR5, 
and associated components. Q2 and CR5 form a 
comparator. When the +5-volt line exceeds +3,9 
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vohs, base cuirent of Q2 flows through the base- 
emittet Junction «ia R4, R5, and CR5. The cutoff 
voltage Is detemiined by CR5 (3.3 volts) and the 
base-emitter drop of Q2 (0.6 vait). As the base- 
emitter current increases, collector-emitter current 
also Increases. When Q2 be^ns to draw collector 
current, it forces Ql Into conduction by causing 
base-emitter current to flow through Ql uia L7, 
Q2, R5, and CR5, When Ql Is turned on, approxi- 
mately 11.6 vohs is applied to the +Vsw line to 
enable the write amplifiers. If the +5-volt line drops 
below 3.9 vohs, Q2 is turned off, In turn turning off 
Ql. With Ql turned off, power is removed from 
the -fVsHi line and the write amplifiers are disabled. 
R6 ensures that Ql is properly turned off by shunt- 
ing any Q2 leakage current away from Ql. L7 and 
C12 form a low-pass L-type filter which isolates the 
noise produced by the motors In the -f 12-volt line. 
C14, C25, and C34 are bypass capacitors which 
reduce noise In the +Vsw li^^- 

7.1.3 Timing Electrical Theory 
(Refer to Figs. 7-5 and 7-6) 

The timing circuit produces the clock signals. 
One of the outputs is a 1-MHz square wave. This 
fixed 1-MHz clock signal is appUed to the mkn'opro- 
cessor, controlling the rate at which the inicropro- 
cessor executes instructions. The second output is a 
variable frequency pulse which is used to control 
the encoder/ decoder circuit. The timing circuit 
consists of a 16-MHz oscillator, a divide-by- 16 fre- 
quency divider, and a programmable divide. 




' DECODEn 



CLOCK &EL D 

Fig. 7-5. Bkxk diagram of Umlng circuit. Model 1540. 

7.1.3.1 16-MHi OscHiator 

The 16-MHz oscillator consists of UC7, Yl, 
and associated components. Yl, (JC7C, UC7D, 
Rl, R2, and CIO form a crystal -controlled square- 
wave oscillator. UC7B buffers and shapes the clock 
signal. The output of the 16-MHz oscillator (UC7B, 
pin 4) is applied to the divlde-by-16 frequency 
divider and to the programmable divider. 

7.1.3.2 DMde-tiy-16 Frequency Divider 

The divide-by-16 frequency divider consists cf 
a 4-bit binary counter, UC6. Pin 5 {the divide-by-2 
output) of UC6 Is applied to pin 6 of UC6 In order 
to clock the last three stages of the counter. The 
output of the divide-by- 16 frequency divider is 
taken from pin 12 and is applied to the micropro- 
cessor via L3 and R3 which filter the clock line to 
reduce noise - 

7.1.3.3 Programinable Divider 

The programmable divider produces the clock 
for the encoder/decoder circuit and may be reset to 
allow the phase of the encoder/ decoder clock to 




Fig. 7-6* Sd^cmarK o^timing circuit. Model 154C- 
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be conbroUed- Floppy disks have fewer sectors per 
track on the innermost track (track No. 35) than on 
the outermost track (track No. 1). This variation in 
number of sectors per track keeps the bit density 
fairly constant throughout the writing surface of the 
disk. Each disk is further divided into four zones, 
with each zone containing a unique number of sec- 
tors per track. The programmable divider has four 
possible output frequencies^ with each frequency 
corresponding to one of the four zones on the 
fkippy disk. In order to maintain fairly even bit den- 
sities» the encoder/decoder must be ckicked at a 
faster rate when writing on the outer tracks than 
when writing on the inner tracks. This is because 
the outer surface of the disk \& passing over the 
head more quickly than the inner surface. Thus^ it 
is the encoder/decoder clock that determines how 
many sectors will fit on any given track. 

The division factor of the programmable di- 
vider is controlled by the CLOCK S£L A and 
CLOCK SEL B lines. Table 7-1 defines parameters 
for each zone. The programmabJe divider consists 
of UE7, UE5C, and UE5D. UE7 Is configured as a 
presettable 4-bit binary up counter. The output of 
UE7 Is taken off pin 12, the TC output. The TO 
output (active low terminal count) goes low when 
the counter overflows from 1111{2) to (XJOO^z), This 
active low pulse is inverted by UE5C. producing a 
positive pulse. The output of UE5C is applied to 
UE5D and to the encoder/decoder circuit. The 
output of UE5D is an active low pulse that Is 
applied to the load input of the presettable counter. 
When the load input goes low, the counter is preset 
to the values present on the A, B, C^ and D lines. 
The C and D lines are strapped low and therefore 
each line is set to 0. If the A and B lines are both 
bw (zone 4 condition) , the counter is preset to 
0000(2) Sixteen counts later the load line wiU reset 
the counter to 0000(2]. *he A line only is a lo^ 1 
(zone 3 condition), the counter is preset to 0001(2} 
and 15 counts later the load line wiU again preset 
the counter to 0001(2)- Note that only 15 counts 
were required, since the counter had a head start of 
one count. If the B line only is a logic 1 (zone 2 
condition], the counter is preset to 0010(2j. The 
counter now has a head start of two counts and will 
require only 14 counts before it is preset again. If 
both the A and B lines are at lo^c 1 {zone 1 condi- 
tion}, the counter is preset to 0011(2)- '^^^ counter 
now has a head start of three counts and will re- 
quire only 13 counts before it is preset again. 



Table 7-1. Tlmjns Circuit Parameten 





ZONEl 


ZONE 2 


ZONES 


ZONEt 


CLOCK SEL A 
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I 





CLCXn( SEL B 




1 








DMsktn Factor 


13 


14 


15 


16 


Enctntef /Decoder Ctocli 










Fieq (MHz) 


1.2307 


1.142S 


1.0666 


l.OO 


Sectors per Track 


21 


20 


IB 


17 


Tracji NiunberB 


1-17 


13-34 


25-30 


31-35 



L16 and L4 thrcugh L6 filter the signal llrte^ to 
reduce noise. LI, L2, C9, C61, C63, and Cll 
form a low-pass L-type filter which prevents the 
coupling of noise from the timing circuit to the -t-5- 
volt line and vice versa. 

Pin 12 of UE5D is the BIT SYNC input. When 
a positive pulse Is applied to pin 12. the output of 
UE5D (pin 13) Is applied tc the load line, causing 
the encoder/ decoder clock to terminate the current 
cycle early and begin a new one. A pulse from the 
read circuit Is applied to the BIT SYNC input every 
time a high-to-low or a low-to-hlgh transition occurs 
In the serial data on the disk. When this pulse 
oocur*> the encoder/ decoder clock is set to the 
beginning of Its cycle and the clock is synchronized 
with the serial data. The timing circuit maintains the 
phase relationship between the serial data and the 
encoder/decoder clock to within 62 nanoseconds. 

7.1.4 Computer Electrical Theory 
(Refer to Figs. 7-7 and 7-8) 

The computer performs two major functions- 
serial bus communication and floppy disk control. 
Communication with the serial bus Is accomplished 
by the serial bus interface. Interfacing with the 
fbppy disk is accomplished by the read, write, track 
select, motor drive, timing, and optics circuits, 
along with the drive unit Itself. The computer com- 
municates with these devices through the versatile 
interface adapter (VIA). The computer consists of 
the MPU, ROM, RAM, write logic, address de- 
coder, VIA, and the serial bus interface, 

7.1.4.1 MPU 

UCD5 is a 6502, 8-blt mlaoprocessor. The 
microprocessor fetches an instruction from ROM or 
RAM and executes the instruction. The instruction, 
in turn, causes the microprocessor to alter data in 
RAM, Internal registers, or regisfers in the VIAs. 
After completing each instruction, the MPU fetches 
the next Instruction and the cycle continues. The 
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Fig. 7-7. B]dc1[ dia^ajn of computer ctrcuit, Mod«] 1540. 



rate at whfch the microprocesBor executes instruc- 
tions Is determined by the ^1 clock present at pin 37 
of UCD5. The ^1 clock is produced by the timing 
circuits [refer to Section 7.1.3, "Tlmlrig Electrical 
Theory"). The microprcjcessor in turn produces an 
Inverted, nonoverlapping clock signal (i.e., from 
the 01 clock. The ^2 signal is present at pin 39 of 
UCD5. Two NOT gates, UB6A and UB6B, buffer 
the <t>2 ckxk befoie it is sent to the VIAs (UCfM 
and UABl) and to the write logic. The tf>2 signal Is 
used to synchronize write operations; therefore, the 
ROM does not require the ^2 signal. 

The nonmaskable interrupt (NMI, LICD5, pin 
6) is disabled by R23 and Is not used. The ready 
line (RDY, UCD5, pin 2) is held at a k>glc high by 
R22 and also is not used- 
There are three lines entering the microproces- 
sor that allow hardware devices In the VIC- 1541 
to diange the sequence of instructions executed 
by UCD5. These lines are: set ouerflow (SO, pin 
38), inteiTupt request (IRQ, pin 4) , and reset (RSI, 
pin 40). When the set overflow line goes high, it 
sets the overfbw bit In the status register internal 
to UCD5. The sequence of instructions may be 
changed by testing the overfbw flftg using the BVC 
(branch if overfbw clear) or BVS (branch if over- 
flow set) instructions. 

When the interrupt request Hne goes low, the 
microprocessor calls the subroutine whose starting 
address is stored at locations FFFEjhex) (low byte) 
and FFFF(h«,( (high byte). FFFE[|,^ contains FE(ba,) 



and FFFFiheni contains These two bytes form 

the 16-bit address FE67j(„^, which is the starting 
address of the interrupt routine. The IRQ line may 
be defeated or "masked" under software control. 

When the RST line is pulled low, the micro- 
processor executes the instructions whose starting 
address Is located at FFFDif,,^) {high byte) and 
FFFC(bioii (low byte). The address stored in these 
two locations is EAAOj^,), which Is the address of 
the first instruction of the reset routine. The reset 
routine initializes the VIC- 1541. 

7.1-4.2 ROM 

UAB4 and UAB5 are 8K X 8 ROMs which 
together form a 16K BOM, The ROMs contain in- 
structions which make up a machine language pro- 
gram called the DOS [disk operating system). The 
ROMs are located between addresses COCOihe,) and 
FFFFjh,^), Data is applied to the data bus (DO 
through D7) from the ROM when the CE line (pin 
20} goes low. The address inputs (AO through 
A12) determine which one of the 8192 bytes in the 
ROM will be applied to the data bus. While the CE 
line is high, the data outputs are tristated and 
essenUally disconnected from the data bus, 

7,1.4.3 RAM 

The BAM consists of four IK X 4 RAM chips; 
UB3, UA3, UB2, and UA2. Together they form 
a 2K-byte RAM, The RAM is located between ad- 
dresses (0000(b„,)) and 2047 (07FF,h„,). Signifi- 
cant kjcatlons in ROM are-. 
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Fig. 7-8. Schematic of computer 
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circuit. Model 1540. 
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0000-OOFF Zero Page 

0100-OlFF Microprocessor Stack 

The zero page contains variables, pointers, and 
other data used by the DOS. The microprocessor 
stack is used for temporary storage of data. 

When the MPU writes to the RAM, the data to 
be writteti is placed on the data bus (DO through 
D7] , the location that the data is to be written Into is 
placed on the address bus (AO through A15), and 
the WE (write enable} and CS (chip select) lines are 
brought low. When the MPU reads from the RAM, 
the location to be read is placed on the address bus 
(AO through A15) and the CS line is brought tow. 
Data Is then gated from the RAM to the data bus 
(DO through D7), 

7.1.4.4 Addres» Decoder 

The address decoder selects one of the devices 
listed in Table 7-2 when the address bus contains 
an address within the address range of the device. 
UB7B, UB7C, and UB7D decode the ROM low 
and ROM high addresses, UB7C is configured as a 
NOT gate, which Inverts A13 before it is applied to 
UB7D. UB7D enables LIAB4, the low ROM, when 
AI5 = logic 1 and A13 = logic 1. UB7B enables 
UAB5, the high ROM, when A15 = logic 1 and 
A13 = logic 1. AO through A12 are decoded by 
the selected high or low ROM. Notice that A14 is 
not decoded, and it therefore does not affect the 
operation of the decoder. The end result is two 
identical 16K blocks of ROM. Each of the ROM 
chips has two valid address ranges. One range is 
used with A14 = logic 1 as in Table 7-3. 



Table 7'2. Address DecodeF Parameiers 



DEVICE 


ADDRESS RANGE (HEX] 


RAM, Low iUB2 & UA2) 


oooo-oaFF 


RAM, High (UB3 & UA31 


{MOO-07FF 


VIA. Serlel Bui (UABl) 


1800- 180F 


VIA, DlikContiol (UCD4I 


ICOO-ICOF 


ROM, Lour (UAM) 


COOO-DFFF 


ROM, High (UAB5) 


EOOO-FFFF 



Table 7-3. ROM Images 





A14 = UOdlC 


AI4 - LOGIC 1 


ROM. Low (UAB4I 


S000-9F[T 


COOO-DFFF 


ROM, High (UAB5I 


AOOO-BFF? 


EOOO-FFFF 



that Is read from addre^ SOOO^hax] 
identScal to the data read from address COOOfhexj- 
This must be so because both address the same 
tocatfon in the same ROM. The redundant 16K 
block between SDOO^hax} a^id BPFFtf^.,) is not nor- 
mall^r used. It Is just a by-product of the address 
decoder scheme. Notice that the read/write sig- 
nals are not decoded for ROM addresses. The 
VIC- 1541 hardware does not prevent a bus conflict 
between the microprocessor and the ROMs. The 
hardware design merely assumes any memory 
transfer at or above dOOD(ttcK) is a read operation. 



CAUTION 

Never write to memory locations ai or 
alMve SOOOftM*), A bus confLici may occur, 
causing permanent damage to UAB4, UAB5, 
or UCD5, 



UB8, a BCD-to-decimal decoder, decodes the 
RAM and VIA address ranges. Address lines AlO, 
All, and A12 are connected to the A, B, and C 
inputs, respectively, of UBS. As a result, the out- 
puts of UBS decode one of eight 1024-byte blocks. 
Address line A15 is applied to the D input of UBS. 
When the D input Is a logic 0, one of the through 
7 outputs will be active (i.e., logic 0). When the D 
input is a logic 1, outputs through 7 will be inac- 
tive, effectively disabling UBS. Any address at or 
below 7FfT(|^^ will enable UBS. Any address at or 
above SCXK)(heii] will enable the ROM array. 

As noted previously, UBS can decode one 
of eight 1024-bvte bbcks of memory Notice that 
UBS does not decode A13 or A14, As in the ROM 
address decoder, this produces redundant images 
of the SK block decoded by UBS. Since two bits 
are not decoded^ UBS produces four identical SK 
blocks of memory as opposed to the two identical 
blocks produced by the ROM address decoder. The 
address ranges for each SK block are as follows: 
0000-lFFTp^j, 2000-3FFF,t«„, 4000-5FFF,h4.,, 
and 6000-7FFF(h„|. Writing to location OOOOjhe,: 
produces the same result as writing to locations 
2000(bs,^, 4000(hex|, or 6000,h„|, The redundant 
ranges of 2000-3FFF(hs,), 4000-5FFF(h8,j, and 
6000-7FTT[heii are not normally used. 

The output of UBS is used to enable the 
low RAM pair <UB2 and UA2), while the 1 out- 
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put is used to seled the high RAM pair. Table 7-4 
illustrates the RAM addte^ range. The 2 through 5 
outputs of UBS are not used. With four Images 
being produced, this leaves the following locations 
not addressing any deutces: 0800-17FF(h„), 2800- 
37FF(i^, 4800-57FF(i«,|, and 6800- 77FF(|^|, 



Table 7-4. RAM Image; 





M3 


= 0, 


A13 


= 1, 


M3 


= 0. 


AI3 


- I, 




A14 
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A14 
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AH 


= 1 


A14 


=■ 1 


RAM, Lmi 


oooo 


-03Ff 


2000 


23FF 


4O00 


-43FF 


6000 


63FF 


RAM. Ht^ 


0400 




24O0 




44O0 


-47FF 


MOO 


64FF 



The 6 output of UBS enables the serial bus 
VIA, UABl. Notice that UABl decodes AO 
through A3. A4 through A9 are not decoded, 
again producing redundant Images. There are 64 
images of the 16 VIA registers in the 1024-bvte 
block enabled by UBS. There are also four images 
of each 1024-byte bloclt that is selected. This gives 
a total of 256 Images of the VIA registers. Typi- 
cally, the serial bus registers are accessed at 1800- 
180F,h„) by the DOS. 

The 7 output of UBS is used to enable the disk 
controller VIA, UCD4. Again, this VIA has a total 
of 256 redundant images. Typically, the disk con- 
troller VIA is accessed at ICOO- ICOFiheii by the 
DOS. 

7.1.4.5 Write Logic 

UB6C and UB7A form the write logic circuit. 
UB6C inverts the R/W (read/write) line from pin 
34 of UCD5. The output of UB6C will be high dur- 
ing a write cycle and will be applied to the NAND 
gate UB7A together with the 4>2 signal from UB6B. 
The output of UB7A drives the WE [write enable! 
lines on the RAM chips UB2, UBS, UA2, and 
UA3. The write logic for the VlAs is internal to the 
VIAs. Therefore, the R/W line and the *2 signal 
are applied directly to the VIA chips. 

7.1.4.6 Serial Biu 

The serial bus circuits consist of UABl, UG2B, 
UDl, UCIA, UCIB, UCIE, UCIF, and associat- 
ed components. The serial bus circuits interface 
the computer with the serial bus and allow the 
VlC-1541 to communicate with the VIC 20/Com- 
modore 64. The serial bus circuits also control the 
reset line for the VIC- 1541 computer. 

When power is first applied to the VIC-1541, 
C56 is in a discharged state, producing a k>g]c at 



the input of UDIE. This makes the output of UDIE 
a logic 1, which is appLed to pin 9 of UDID, The 
resulting logic out of UDID drives the reset line 
for UABl, UCD4, and UCD5. causing them to 
assume their initialized states. After a short period 
of time, CS6 will be charged through R43, up to 
the logic threshokl of UDIE. This causes the output 
of UDIE to change states. In turn, UDID changes 
states and places the reset line high, allowing the 
computer to start execution of the DOS. If the VIC 
20/Commodore 54 is reset, the reset line on the 
serial bus (pin 6 of PS and P4) will go low [logic 0). 
This logic is inverted by UCIE and applied as a 
logic 1 to the input of UDIF, which discharges C55 
to a logic 0. Subsequent action of the reset circuit is 
as described earlier. CR17 is provided to discharge 
C56 if power Is momentarily removed from the 
VlC-1541. The reset circuits are active only during 
power-up of the VlC-1541 or the VIC 20/Commo- 
dore 64. 

The VlC-1541 serial bus is similar to the lEEE- 
488 bus [also known as GPIB or HPIB) , but it is 
slower and does not use some of the control sig- 
nals. Like the IEEE-48S bus, the VlC-1541 bus 
may be interfaced with several peripherals, each 
having a unique address. All the peripherals are 
daisy-chained together, Daisy -chaining means the 
first peripheral is connected to the computer, the 
second peripheral is connected to the first, the 
third peripheral is connected to the second, and so 
on. Daisy-chaining is the reason the two serial bus 
connectors, PS and P4i are wired in parallel. The 
users of the bus (e.g., VIC 20/Commodore 64, 
VlC-1541, printers) can be divided into three 
groups according to their activities at any given 
Instant: controller, talker, and listener. 

Only the VIC 20/Commodore 64 may be a 
controller, talker, and a listener The peripherals 
may either be talkers or listeners The controller 
dictates bus commands to the peripherals which tell 
the addressed device whether to talk, listen, untalk, 
or unlisten. These bus commands are: 

Talk — Addresses a specific device and 
instructs the device to prepare to send data. 
Untalk — Addressed device is instructed to 
cease transmissions. 

Listen — Addressed device is Instructed to 
prepare to receive data. 

Unlisten— Addressed device is Instructed to 
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ignore any further data transmissions. Device 
will wait for next command. 

These bus commands aie sent as an 8-btt byte. 
Five of the t^s are used for the address and the 
others are used for the command definition. A total 
of 28 devices may be addressed by the serial bus. 
However, even though the address range of the 
serial bus Is 4 through 31, It can only drive five 
bads at any given time. 



CAUTION 

Connecting more than five devices to the 
serial bus could resuh in permanent dam^ige to 
the seTlal bu3 circuit. 



Applicable bus signals used by the VlC-1541 

are: 

SER CK— Primarily used to Indicate that data 
Is valid on the serial data bne. Also used as a 
ready-to-send signal. 

SER DATA— Primarily used to cany data bits. 
Also used as cleared to send, EOI 
acknowledge, and hand^aklng ^gnal. 
SER ATN— When false, serial data contains 
data to t>e transferred. When active, it Indicates 
that the data bus contains a command. Only 
the controller may drive this line. 

All of these signals are active low ^gnals. The 
signal lines are driven by open collector outputs, al- 
lowing all the peripherals to be wrlte-ORable. That 
Is, any or all of the devices may drive the bus lines 



at the same time, [f any device pulls a bus Une 
active (low), the result will be an active line. In 
order for a line to be Inactive (high), all peripherals 
must release the line to high. 

Refer to Rg. 7-9 for a typical data transmission 
signal. Prior to TO, the bus Is In Its standby state, 
the serial clock line is held low by the talker, and 
the data line is held low by the listener. The SER 
ATN line Is high. Indicating the transmission to take 
place Is data rather than a command. At TO, the 
talker signals "ready to send" by releasing the clock 
bne. At Tl, the listener acknowledges the "ready to 
send" by signabng "clear to send." The listener sig- 
nals "clear to send" by releasing the clock line to a 
logic high. If the listener Is busy. It will not ^gnal 
"clear to send." The time between TO and Tl Is 
undefined and Is determined by the Lstener. Within 
200 microseconds, the talker pulls the clock line 
low at T2. At some time between T2 and T3, the 
talker places the least significant bit on the SER 
DATA line. Since the bus Unes are active low, the 
data appears inverted. That is, a low represents a 
*Hrue" bit. At T3, the clock line is released to logic 
1, indicating to the listener that the data bit on the 
SER DATA Ime Is valid. The talker holds this con- 
dition until T4, where the talker releases the data 
line to a logic 1 and pulls the clock line low. This 
sequence continues until T18. After clocking in the 
most significant bit at T17, the talker once again 
pulls the clock line low and releases the data line at 
TIS. Now the talker is waiting for the handshake 
signal which occurs at T19. At T19, the listener 
puUs the data line low. After T19, the serial bus is 
back in its standby condition, as it was prior to TO. 
Throughout the transmission of this byte, the talker 
keeps control of the clock line. The talker has 
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control of the data bus from T2 to T18 only. The 
i«$t of the tiine the listener uses the data line for 
handshaking. Data transfers continue In this fashion 
until the last byte to be transferred. The last byte to 
be transferred contains "end or Identify" hand- 
shaking. 

The handshaking signal for "end or identify" 
takes place between Tl and T2 (refer to Fig. 7-10 
for "end or identify" Information) . The talker ^als 
"end or identify" by not pulling the clock line low 
for at least 200 microseconds. After approximately 
200 microseconds, the listener acknowledges the 
"end or identify" at TIA by pulling the serial data 
Kne low. At TIB, the listener releases the SER 
DATA line to lo0c 1, Informing the talker to trans- 
mit the last byte. At T2, the talker pulls the clock 
line low and the byte Is transmitted. At some time 
after T19, the talker and the listener release the 
clock and data llneSt respectively. These actions 
occur at T20. 

A bus command is transmitted In the same 
manner as bus data, except that the SER ATN line 
is pulled low during the transmis^on. When a bus 
command is being transferred, the VIC 20/Com- 
modore 64 Is the bus controller and all the periph- 
erals on the ^ne become listeners. After the bus 
command, a secondary address may also appear. 
The secondary address is optional and is used to 
control and specify a subchannel. After the bus 
command is Issued, the addressed device assumes 
the role issued by the bus command. Usually, the 
VIC 20/Commodore 64 assumes the opposite 
role. For example. If a talk command is Issued, the 
computer assumes the role of the listener. All the 
devk^ in the bus that are not involved with the 
transfer of data release control of the bus lines and 
await the next command (i.e., SER ATN pulled 
low) . It is possible for the controller to issue a listen 



command to one peripheral and a talk command 
to another peripheral, causing data to be trans- 
ferred between two peripherals while the VIC 20/ 
Commodore 64 Is free to perform other tasks. 
Such a possibility Is difficult to accomplish, but the 
VIC- 1541 bus Is capable of doing so. 

UCIF Is the line receiver for the serial clock 
line. The output of UCIF is entered into the serial 
bus VIA, UABl, When the VIC-1541 is a talker, it 
takes conbrol of the serial clock line using port 5, bit 
3 (pin 13, UABl) of the serial bus VIA, When pin 
13 of UABl goes high, UDIC pulls the clock line 
active. UDl has open collector outputs. 

UCIA Is the line receiver for the SER DATA 
line. The data is Inverted and applied to the serial 
bus VIA. The SER DATA line is driven in the write 
mode by UDIA. The serial-to- parallel and parallel- 
to-serlal conversions are performed by the soft- 
ware, 

UCIB is the line receiver for the SER ATN 
line. The output of UCIB is applied to pin 40 of 
UABl, generating an Interrupt to the computer. 
The output Is also applied to pin 17 to allow the 
computer to sample the state of the SER ATN 
Lne. When the SER ATN line Is active, the SER 
DATA line is pulled low by UG2B and UDIB. The 
VlC-1541 releases the data line by using the other 
Input (pin 4} of the Exclusive OR gate, UG2B. 

El and E2 set the address of the VIC- 1541. 
Refer to Chapter 1 for Instructions on configuring 
Et and E2. 

UABl is a versatile interface adapter [VIA) 
containing two parallel ports. Interrupt logic, and 
two 16-bit counters, all of which are accessible to 
the computer through the data bus. 
7.1.4.7 DldtControilerVlA 

UCD4, the disk controller VIA, has two 8-bit 
ports which are used to interface with the timing. 
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Fig. 7-11. Schematic of track select circuit. Model 1540. 



Table 7-5. Track Select Truth Table 
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read, write, encoder/decoder, track select, and 
optics circuits. UCD4 also contains interrupt logic 
and two 16-bit counters that may be accessed by 
the computer. 

7.1.5 Track Select Electrical Theory 
(Refer to Figs. 7-11 and 7-12) 

The track select circuit consists of UE2, UF2A, 
UF2B, UF2C, UF2D, UF2F, UG4C, and Q4 
through Q7. UE2, the phase decoder, pulls the se- 
lected </>(N) output low. To step inward (increasing 
track number), the four <^>(N) lines must be clocked 
in ascending order (i.e., <i>^, <^2, <^3, (jA, <I>1, <l>2 
. . . ). To step outward, the <^(N) lines must be 



clocked in descending order (i.e., <tA, 4>S, <t>2, <t>l, 
<tA, <t)3 . . . ). Each of the (>(N) outputs is buffered 
by a NOT gate (UF2A, UF2B, UF2C, UF2F) and a 
transistor (Q4-Q7) configured as a common-emitter 
buffer. The windings of B2 (the stepping motor) 
form the collector loads for Q4-Q7. CR13-CR16 
clip any overshoot produced by the inductive char- 
acteristics of the windings of 82. 

When a logic 1 is applied to pin 9 of UF2D 
(ON/OFF line), the output of UE2 is enabled. 
When a logic is applied to pin 9 of UF2D, the 
output of UE2 is disabled and none of the i^(N) 
lines are driven. 

UG4C buffers the enable signal for UE2 and 
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Fig. 7-12. Block diagram of track select circuit, Model 1540. 

applies this signal to the motor driver servo circuit. 
Since the motor enable and step enable controls 
are both accomplished with the same line, tracks 
can only be changed while the drive motor (Bl) is 
running. Table 7-5 illustrates the relationship be- 
tween the ON/OFF, <l> SEL A, and SEL B lines 
and the <t>l, (t>2, <i>3, <tA, and OFF/ON lines. 

7.1.6 Drive Motor System Electrical 
Theory (Refer to Figs. 7-13 and 7-14) 

The purpose of the drive motor system is to 
maintain the disk at a constant speed. The drive 
motor system consists of the drive motor servo cir- 
cuit and the drive motor tachometer. 

7.1.6.1 Drive Motor/Tachometer 

The drive motor/tachometer contains a dc 
permanent magnet motor and a tachometer on 
a common shaft. The tachometer acts as a low- 
power ac generator. The voltage output of the 
tachometer increases with increasing drive speed 
and provides feedback to the drive motor servo cir- 
cuit. This feedback contains motor speed informa- 
tion that the drive motor servo circuit uses to deter- 
mine how hard to drive the motor. The drive motor 
servo circuit adjusts the motor current as necessary 
to maintain a constant speed of 300 rpm. This is 
necessary because each floppy disk may offer dif- 
ferent mechanical loads to the motor, due to manu- 
facturers' differences or age of the floppy disk. 

7.1.6.2 Drive Motor Servo Circuit 
Tachometer information enters the drive mo- 
tor circuit at E4 and E5. This information, a sine 
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Fig. 7-13. Block diagram of drive motor system. Model 1540. 

wave, is rectified by the bridge rectifier consisting 
of CRl through CR4. Rl provides a load for the 
tachometer. The output of the rectifier is applied to 
pin 1 of ICl. 

ICl is the speed controller. Power is supplied 
through a low-pass filter (R3 and C5). C2 is also 
provided for filtering. R2, RIO, and VRl determine 
the speed of the floppy disk. VRl is used to cali- 
brate disk speed. C3 and C6 provide filtering. The 
output of ICl (pin 5) will increase if the voltage at 
pin 1 is less than the threshold set by VRl. Con- 
versely, the output at pin 5 will decrease if the volt- 
age at pin 1 is greater than the voltage set by VRl. 
The circuit will settle when the feedback at pin 1 is 
equal to the threshold set by VRl. The output of 
the speed controller (ICl, pin 5) is applied to the 
motor driver. 

The motor driver consists of Ql through Q4, 
R4 through R9, C4, and C7 through C9. Q2 is an 
inverting dc amplifier. C4 provides filtering. R4 lim- 
its base current. The combination of Ql, CR5, and 
R7 enables or disables Q2. A logic low at E2 turns 
off Ql, allowing Q2 to operate normally. A logic 
high at E2 turns on Ql, shutting off Q2 by shunting 
its base current to ground and thus shutting off the 
motor. Q4 is the final pass transistor. When its base 
is pulled low by Q2, through R6, it will conduct 
harder. As Q2 increases in conduction, Q4 will pro- 
portionately increase its own conduction. R9 and 
Q3 form a current limiter. As emitter current in Q4 
increases, the voltage drop across R9 increases. 
When the drop across R9 reaches approximately 
0.65 volt, Q3 will conduct. When Q3 starts con- 
ducting, it shunts some of the bias current for Q4 to 
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the positive supply. Q3 will shunt enough bias For 
Q4 to maintain motor current at a safe level for Bl 
(the drive motor). C7 through C9, R5, and R8 
control the slew rate and noise of the motor driver. 
The collector of Q4 1$ tied to the drive motor/ 
tachometer to complete the servo loop. CI Is pro- 
vided to bypass noise from the + 12-volt supply. 

7,1.7 Write Circuit Electrical 
Theory (Refer to Figs. 7-15 and 7-16) 

The write circuit consists of the following major 
blocks: write logic, bias switch, amp enable switch, 
differential write amp, and the diode switch. 

7.1.7.1 WriteLoglc 

The write logic consists of UF5D, UF5A, 
UF5C, UG2C, and UCID. UCID Inverts the write 
protect signal and applies this signal to UF5D and 
to the disk controller VIA. When the output of 
UCID is high, the write protect notch Is uncovered. 
UF5A inverts the read/write line and applies Its 
output to UF5D. The output of UF5D Is active 
(active low) only if the write/read and write protect 
lines are both high. The output of UF5D is applied 
to the amp disable switch, one of the bias switches, 
to UF5C (a NAND gate configured as an Inverter), 
and to UG2C (an Exclusive OR gate also config- 
ured as an inverter). The output of UF5C (which is 
high when writing) is applied to pins 13 and 10 of 
UF6B which, in turn, enables the flip-flop. The out- 
put of LIG2C is applied to the bias switch. 

7.1.7.2 Bias Switch 

During a write operation, the bias switch ap- 
plies current through the bias winding (LI1L2) In the 
read /write head. One side of the bias switch, QIO, 
drives the positive side of the bias winding. QIO is 
gated Into conduction by the input of UG4A, which 
Is low when writing. The other side of the bias 
switch, Q3, drives the negative side of the bias 
winding. Q3 Is driven Into conduction by the input 
of UG4C, which Is high when writing. Bias current 
fk>ws through U1L2 via QIO, R8, Q3, CR8, and 
CR9 (both diodes are forward biased) . 

7.1.7.3 Amp Enable Switch 

The amp enable switch consists of Q9 and 
UG4F. A low is applied to UG4F while writing, 
driving Q9 into conduction. When Q9 is conduct- 
ing, power Is applied to the differentia! write amp. 



7.1.7.4 Diflerential Write Amp 

The differential write amp consists of UG4D, 
UG4E, Q8, and Qll. UG4D and UG4E are driven 
by the encoder/decoder and. In turn, drive the dif- 
ferential transistor pair Q8 and Qll. When Q8 is 
conducting, QH is turned off. When Qll is con- 
ducting, Q8 is turned off. The outputs of the differ- 
ential write amp are applied to the read/write head 
via the diode switch. 

7.1.7.5 Diode Switch 

The diode switch consists of CR6 and CRll. 
When in the write mode, the center tap of the 
read/write winding (UlLl) is at ground potential 
because of bias switch Q3 and CR9. When Q3 
goes into conduction, current flows through the 
read/wn'te winding via either Qll, CRll, CR9, 
and Q3 or via Q8, CR6, CR9, and Q3, depending 
upon the state of the differential write data from the 
encoder/decoder circuit. 

7.1.8 Read Circuit Electrical Theory 
(Refer to Figs. 7-15, 7-17, and 7-18) 

The read circuit senses and amplifies data from 
the floppy disk. The amplified data Is checked for 
valid pulse widths to improve noise Immunity. The 
output of the read circuit is a narrow pulse which 
occurs on both the rising and falling edges of the 
data. 

The read circuit does not care if the data is 
high or low. Only the positions of the transitions are 
significant. The data is divided Into cells. If a transi- 
tion occurs at the beginning of a cell, the cell is 
interpreted as a logic I. If no transition occurs, the 
ceL is interpreted as a logic 0. 

The data Is sensed by the read/write head and 
appLed to the first video amplifier (UH7) via the 
diode switch (see Fig. 7-15). When In the read 
mode, Q9, QIO, and Q3 ate not conducting. CR7 
and CRIO are forwanj biased via R12, R13, UlLl, 
CR9 (which is also foiwatd biased), and CR12 [a 
5.2-volt zener diode). The cathodes of CR7 and 
CRIO are at approximately -1-6 volts, causing the 
data to be applied to the first video amplifier 
[UH7) . The -t-6-volt bias is applied to the cathodes 
ofCRlland CR6. 

Since Q9 is not conducting, RIO and R7 puL 
the anodes of CRll and CR6 to ground, causing 
CRll and CR6 to be reverse biased and Isolating 
the write circuit from the read circuit. CR8 Is also 
reverse biased, since the +6-volt bias on the cath- 
odes of CR7 and CRll is applied to the cathode of 
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Fig. 7-15. Schematic of write circuit. Model 1540. 
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Fig. 7-16. Block diagram of write circuit, Mode! 1540. 

CR8 via the read/write winding (UlLl) and the 
bias winding (U1L2). 

The output of UH7, the first video amplifier 
(see Fig. 7-18), is applied to a low-pass filter 
formed by L8 through Lll and C16. C15 and C24 
block the dc offset out of the UH7 to prevent the 
offset from disturbing the input bias to UH5. R16 
and R17 set a bias voltage of +6 volts which is fil- 
tered by C23 and C57 and applied to the input sig- 
nal of UH5 via R18 and R19. The output of UH5 is 
applied to the comparator via C58, C59, R27, and 
R28. C58 and C59 block the dc offset out of UH5 
to prevent the offset from affecting the bias on the 
input of the comparator, UH4. A +6-volt bias is 



applied to the input signal of the comparator from 
R16 and R17 via R14 and R15. 

The output of the comparator is applied to the 
valid pulse detector (UG2D, UG3A, and UF6A). 
UG2D, along with C27, R24, and R25, forms an 
edge detector. Pin 11 of UG2D will produce a 
500-nanosecond active high pulse on rising edges 
of the comparator's output and will produce a 150- 
nanosecond high pulse on falling edges of the com- 
parator's output. The pulse out of UG2D is applied 
to UG3A, a single-shot multivibrator. UG3A pro- 
duces an active low pulse which is approximately 
2.5 microseconds wide. Flip-flop UF6A is clocked 
on the trailing edge of the output pulse of UG3A. 
The output of the comparator must be maintained 
for at least 2.5 microseconds in order to be latched 
into the flip-flop. If a narrow noise pulse triggers 
this circuit, the output of the flip-flop will not 
change since the noise pulse will terminate before 
UG3A triggers UF6A. The output of the flip-flop 
(UF6A) will reflect the data delayed by approxi- 
mately 2.5 microseconds. 

The valid data out of the valid pulse detector is 
applied to an edge detector consisting of UG2A 
and UG3B. UG2A operates the same as UG2D 
above. The pulses out of UG2A trigger UG3B, a 
single-shot multivibrator. UG3B produces a narrow 
pulse, which represents transitions of the data. This 
output is applied to the timing circuit to synchronize 
the encoder/decoder clock, and to the encoder/ 
decoder, which will detect the data and perform a 
serial-to-parallel conversion. Notice that pin 5 of 
UG3A is connected to the read/ write line, causing 
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Fig. 7-17. Blocl! diagram of read circuit, Model 1540. 
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the valid pulse detector to be disabled during a 
write operation. 

The video amplifiers will often oscillate with no 
data in, but these oscillations are high enough in 
frequency that they seldom get past the valid pulse 
detector. 

7.1.9 Encoder/Decoder Electrical 
Theory (Refer to Figs. 7-19 and 7-20) 

The encoder/decoder circuit encodes and de- 
codes the transition positions which are written to, 
or read from, the disk. The encoder/decoder cir- 
cuit also performs the serial-to-parallel and paral- 
lel-to-serial conversions necessary to move the data 
between the computer and the floppy disk. 
7.1.9.1 Decoder 

The decoder consists of UF4 and UE5A. The 
decoder has two outputs. Pin 1 of UE5A is the 
serial data output and pin 2 of UF4 is the serial 
clock output. The serial data output contains a 
clock bit between data bits. The serial clock output 
is high whenever the clock or data bits are valid on 
the serial data line. 

A cell is four encoder/decoder clock pulses 
wide. As mentioned in read circuit theory, if a tran- 
sition (or pulse into the decoder) occurs at the be- 
ginning of a cell, that cell is a logic 1. If no transition 
occurs, the cell is a logic 0. When a transition does 
occur, UF4 (a binary counter) is cleared and the 
timing circuit is reset to start the encoder/decoder 
clock at the beginning of its cycle. Pins 5 and 7 of 
UF4 are at logic lows, causing the output of UE5A, 
the serial data line, to go to a logic 1. 

Two encoder/decoder clock pulses later, the 
serial clock (pin 2 of UF4) goes high. When the se- 
rial clock line is high, the serial data line is valid. The 
serial clock line remains high for two clock cycles. 



Fig. 7-18. Schematic of read 

A bit cell is now complete. At this time, pins 2 
and 3 of UF4 will again be a logic and pin 6 will 
be a logic 1 . The logic 1 on pin 6 of UF4 causes the 
serial data line (pin 1 of UE5A) to be a logic 0. If no 
transition occurs at the beginning of the next cell, 
the serial data line will remain at a logic when the 
serial clock line goes high, two encoder/decoder 
clock cycles into the cell. 

7.1.9.2 Bit Counter 

The bit counter produces the byte sync signal 
to the microprocessor and the shift/load signal for 
the parallel-to-serial converter. UE3, UF3, and 
UCIB form the bit counter. UE3 is a 4-bit binary 
counter that is clocked by the serial clock. Every 
eight serial clock pulses, when the outputs of QA, 
QB, and QC go to logic 1, the output of UF3A 
goes low. The logic from UF3A causes the output 
of UCIB to go high. The high output of UCIB is 
then applied to UF3B and UF3C. UF3C NANDs 
the output of UCIB with the byte sync enable line 
from the disk controller VIA and with the inverted 
serial clock from UE5B. The output of UF3C in- 
forms the microprocessor that a byte is ready to be 
read into the computer. When in the write mode, 
the output of UF3C is used to indicate that the next 
byte to be written should be loaded. 

UF3B NANDs the output of UCIB with the 
serial clock and with the QA output of UF4. The 
output of UF3B, when low, causes the next byte 
to be transmitted to be loaded into the parallel-to- 
serial converter. 

7.1.9.3 Serial-to-Parallel Converter 

The serial-to-parallel converter consists of UD2 
and UE4. UD2 produces eight bits in parallel, 
which may be entered into the computer. UE4 
adds an additional two bits, which are used to de- 
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Fig. 7-19. Schematic of encoder/decoder circuit, Model 1540. 
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Fig. 7-20. Block diagram of encoder/ decoder circuit, Model 1540. 



tect block sync signals. Serial data is presented to 
the input of UD2 (pin 2) . The serial clock, which is 
applied to the clock input of UD2 (pin 8) , shifts the 
contents of the serial-to-parallel converter on its ris- 
ing edge. Data on the disk is encoded using 10-bit 
group code recovery (GCR). The computer en- 
codes and decodes the GCR code. GCR coding 
prevents more than two zeros from appearing to- 
gether. Because GCR coding uses 10 bits to de- 
fine a decoded 8-bit byte, the encoder/decoder 
must deliver five bytes of encoded data to the com- 
puter in order for the computer to decode four 
bytes of data. 

7.1.9.4 Buffer 

The buffer, UC3, gates data onto port A of 
UCD4 when in the read mode. When in the write 
mode, the buffer is tristated, allowing data from 
port A of UCD4 to be applied to the parallel-to- 
serial converter without conflict from UD2. 

7.1.9.5 Sync Detector 

A block sync signal consists of at least 16 logic 
Is (clock and data bits set to logic 1) . During a read 
operation, the output of UC2 goes low when 10 
consecutive logic Is are detected by the serial-to- 
parallel converter. The block sync signal is available 
on pin 9 of UC2. The leading edge of the block 



sync signal interrupts the computer, which then 
monitors the signal until its falling edge. After the 
falling edge occurs, the computer enables the byte 
sync and waits for the byte sync to become active. 
When the byte sync becomes active, the received 
byte is loaded into the computer. All received data 
is synchronized in this manner. 

7.1.9.6 Parallel-to-Serial Converter 

In the write mode, data from port A of UCD4 
is applied to the parallel-to-serial converter, L)D3. 
When the output of UF3B becomes active, the byte 
to be written is loaded into the serial-to-parallel 
converter. The inverted clock signal is used to shift 
bits out of the parallel-to-serial converter. UF3C 
informs the computer to load the next byte to be 
written. 

7.1.9.7 Encoder 

The encoder consists of UF5B and UF6B. The 
encoder must produce a transition for each high bit 
presented to it and must not produce a transition 
for a low bit. UF5B gates the inverted clock signal 
to the flip-flop (UF5B) when a high is applied to 
UF5B from UD3. When a low from UD3 is applied 
to UF5B, no clock pulse is gated to UF6B. UF6B 
will change states whenever a clock pulse is applied 
to pin 1 1 . The result is a transition for every high bit 
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out of UD3. UF6B may be disabled by applying a 
logic low to pins 13 and 12 of UF6B. The comple- 
mentary outputs of UF6B are available on pins 8 
and 9 and are applied to the write circuit, 

7.1.10 Optics Circuit Electrical 
Theory (Refer to Figs. 7-21 and 7-22) 

The optics circuits consist of DSl on the case 
assembly; DSl, CRl, and Ql on the drive unit; 
and UF2E, R35, R36, R44, and R45 on the disk 
controller PC board. 

R45 provides current limiting for the power 
LED, DSl on the case assembly. R35 provides cur- 
rent limiting for CRl, the optical transmitter, on the 
drive unit. Both CRl on the drive unit and DSl on 
the case assembly turn on as soon as the -l-5-volt 
line becomes active (power on). The optical re- 
ceiver, Ql on the drive unit, is positioned under 
CRl in such a manner that the write protect notch 
is directly between them when the floppy disk is 
seated. Ql on the drive unit conducts (produces a 
logic 0) when the write protect notch is left uncov- 
ered (writing permitted). When the write protect 
notch is covered, Ql on the drive unit does not 
conduct (logic 1). The write protect output of the 
optical receiver is available on pin 12 of P6 and is 
applied to the write circuit. UF2E drives the access/ 
error LED. A high on the LED line causes DSl on 
the drive unit to illuminate. R36 limits the current 
through DSl. 
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Fi9. 7-22. Block diagram of optics circuit, Model 1540. 

7.2 ADVANCED THEORY. 
MODEL 1541 

7.2.1 Frame Electrical Theory 
(Refer to Figs. 7-23 and 7-24) 

The electrical function of the frame assembly is 
to condition and convert the ac line voltage before 
applying it to the power supply on the disk control- 
ler PC board. 

The ac line voltage enters the disk drive at J9, 
which is both a connector and an RFI filter. After 
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Fig. 7-21. Schematic of optics circuit, Model 1540. 
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Fig. 7-23. Block diagram of frame assembly. Model 1541. 

passing through the filter, the ac voltage is applied 
to the SPST power switch, SI. The output of the 
power switch is applied to Fl, which provides 
overcurrent protection. Fl is a 1-ampere, 250-volt 
slow blow fuse. The output of Fl is fed to the trans- 
former, Tl. Tl steps down the ac line voltage into 
9 volts ac and 16 volts ac. Both of these outputs 
have their own secondary windings and are isolated 
from each other. 

7.2.2 Power Supply Electrical 
Theory (Refer to Figs. 7-25 and 7-26) 

The VIC- 1541 power supply produces two 
regulated voltages, -1-12 volts dc, and -1-5 volts dc. 
These voltages are derived, respectively, from the 
16 volts ac and 9 volts ac supplied by the frame 
assembly. The power supply, located on the disk 
controller PC board, has a reliability switch which 
removes power from the write amplifiers in the 
event of a -l-5-volt failure or during power up/ 
down. Thus, the reliability switch protects the data 
on the floppy disk by disabling the write amplifiers 
whenever the -l-5-volt line goes below 3.9 volts. 
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Fig. 7-24. Schematic of frame assembly. Model 1541. 

7.2.2.1 -1-12 Volts DC 

Sixteen volts ac is applied to the power supply 
via pins 1 and 4 of PI. From PI, the ac power is 
applied to bridge rectifier CRl. CRl rectifies (full 
wave) the 16 volts ac to produce approximately 
-1-21 volts dc. The output of the rectifier is applied 
to a filter consisting of CI and C17, which smooths 
out the pulsating dc from CRl. The output of the 
filter is applied to U2, a -(-12-volt regulator. The 
output of U2 is the regulated + 12 volts dc output 
of the power supply. C2, C21, and C3 reduce line 
noise, and CR2 protects the regulator against nega- 
tive voltage excursions during power up/down. 

7.2.2.2 -f 5 Volts DC 

The H-5-volt leg of the power supply operates 
in the same fashion as the -M2-volt leg, the only 
difference between them is in voltage levels. Nine 
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Fig. 7-25. Schematic of power supply, Model 1541. 
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Fig. 7-26. Block diagram of power supply. Model 1541. 



volts ac is applied to the power supply via pins 2 
and 3 of PI . The ac power is applied to bridge rec- 
tifier CR3. After rectification, the resulting +10 
volts dc is filtered by C4 and C16 before it is ap- 
plied to the -(-5-volt regulator, Ul. The output of 
Ul is the regulated -l-5-volts dc output of the 
power supply. C5 reduces line noise and CR4 pro- 
tects the regulator against negative voltage excur- 
sions during power up/down. 

7.2.2.3 Reliability Switch 

The reliability switch consists of Ql, Q2, CR5, 
and associated components. Q2 and CR5 form a 
comparator. When the +5-volt line exceeds +3.9 
vohs, base current of Q2 flows through the base- 
emitter junction via R4, R3, and CR5. The cutoff 
voltage is determined by CR5 (3.3 volts) and the 
base-emitter drop of Q2 (0.6 volt). As the base- 
emitter current increases, collector-emitter current 
also increases. When Q2 begins to draw collector 
current, it forces Ql into conduction by causing 
base-emitter current to flow through Ql via L8, 
Q2, R3, and CR5. When Ql is turned on, approxi- 
mately 11.6 volts is applied to the +Vsw line to 
enable the write amplifiers. If the + 5-volt line drops 
below 3.9 volts, Q2 is turned off, in turn turning off 
Ql. With Ql turned off, power is removed from 
the +Vsw line and the write amplifiers are disabled. 
R2 ensures that Ql is properly turned off by shunt- 
ing any Q2 leakage current away from Ql. L8 and 
C15 form a low-pass L-type filter which isolates the 
noise produced by the motors in the +12- volt line. 
C35, C40, and C47 are bypass capacitors which 
reduce noise in the +Vsw line. 

7.2.3 Timing Electrical Theory 
(Refer to Figs. 7-27 and 7-28) 

The timing circuit produces the clock signals. 
One of the outputs is a 1-MHz square wave. This 



fixed 1-MHz clock signal is applied to the micropro- 
cessor, controlling the rate at which the micropro- 
cessor executes instructions. The second output is a 
variable frequency pulse which is used to control 
the encoder/decoder circuit. The timing circuit 
consists of a 16-MHz oscillator, a divide-by-16 fre- 
quency divider, and a programmable divider. 
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CLOCK SEL B 

Fig. 7-27. Block diagram of timing circuit, Model 1541. 

7.2.3.1 16-MHz Oscillator 

The 16-MHz oscillator is Yl, a crystal-con- 
trolled square-wave oscillator. The output of the 
16-MHz oscillator is applied to the divide-by-16 fre- 
quency divider and to the programmable divider. 

7.2.3.2 Divide-by-16 Frequency Divider 

The divide-by-16 frequency divider consists of 
a 4-bit binary counter, UD5. Pin 5 (the divide-by-2 
output) of UD5 is applied to pin 6 of UD5 in order 
to clock the last three stages of the counter. The 
output of the divide-by-16 frequency divider is 
taken from pin 12 and is applied to the micropro- 
cessor via L3 and Rl, which filter the clock line to 
reduce noise. 

7.2.3.3 Programmable Divider 

The programmable divider produces the clock 
for the encoder/ decoder circuit and may be reset to 
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Fig, 7-28. Schematic of timing circuit, Model 1541. 



allow the phase of the encoder/decoder clock to 
be controlled. Floppy disks have fewer sectors per 
track on the innermost track (track No. 35) than on 
the outermost track (track No. 1). This variation in 
number of sectors per track keeps the bit density 
fairly constant throughout the writing surface of the 
disk. Each disk is further divided into four zones, 
with each zone containing a unique number of sec- 
tors per track. The programmable divider has four 
possible output frequencies, with each frequency 
corresponding to one of the four zones on the 
floppy disk. In order to maintain fairly even bit den- 
sities, the encoder/decoder must be clocked at a 
faster rate when writing on the outer tracks than 
when writing on the inner tracks. This is because 
the outer surface of the disk is passing over the 
head more quickly than the inner surface. Thus, it 
is the encoder/ decoder clock that determines how 
many sectors will fit on any given track. 

The division factor of the programmable di- 
vider is controlled by the CLOCK SEL A and 
CLOCK SEL B lines. Table 7-6 defines parameters 
for each zone. The programmable divider consists 
of UE6 and UCl. UE6 is configured as a presetta- 
ble 4-bit binary up counter. The output of UE6 is 
taken off pin 12, the TC output. The TC output 
(active low terminal count) goes low when the 
counter overflows from 1111(2) to 0000(2). This 
active low pulse is applied to UCl, the encoder/ 
decoder circuit. An output of UCl, (pin 22), is an 
active low pulse that is applied to the load input of 
the presettable counter. When the load goes low, 



the counter is preset to the values present on the A, 
B, C, and D lines. The C and D lines are strapped 
low and therefore each line is set to 0. If the A and 
B lines are both low (zone 4 condition) , the counter 
is preset to 0000(2). Sixteen counts later the load 
line will reset the counter to 0000(2). If the A line 
only is a logic 1 (zone 3 condition) , the counter is 
preset to 0001(2) and 15 counts later the load line 
will again preset the counter to 0001(2). Note that 
only 15 counts were required, since the counter 
had a head start of one count. If the B line only is a 
logic 1 (zone 2 condition) , the counter is preset to 
0010(2). The counter now has a head start of two 
counts and will require only 14 counts before it is 
preset again. If both the A and B lines are at logic 1 
(zone 1 condition), the counter is preset to 0011(2). 
The counter now has a head start of three counts 
and will require only 13 counts before it is preset 
again. 

Table 7-6. Timing Circuit Parameters 





ZONEl 


ZONE 2 


ZONES 


ZONE 4 


CLOCK SEL A 


1 





1 





CLOCK SEL B 


1 


1 








Division Factor 


13 


14 


15 


16 


Encoder/Decoder Gloclf 










Freq (MHz) 


1.2307 


1,1428 


1.0666 


1.00 


Sectors per Tracit 


21 


20 


18 


17 


Traclt Numbers 


1-17 


18-24 


25-30 


31-35 



L4 through L7 filter the signal lines to reduce 
noise. LI, L2, L7, and CIO through C14 form a 
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low-pass L-type filter which prevents the coupling 
of noise from the timing circuit to the -l-5-volt line 
and vice versa. 

Pin 22 of UCl is the BIT SYNC output. The 
BIT SYNC output produces a pulse whenever the 
programmable counter, UE6, overflows or when- 
ever a high-to-low or a low-to-high transition occurs 
in the serial data on the disk. When this pulse 
occurs, the encoder/decoder clock is set to the 
beginning of its cycle and the clock is synchronized 
with the serial data. UCl maintains the phase rela- 
tionship between the serial data and the encoder/ 
decoder clock to within 62 nanoseconds. 

7.2.4 Computer Electrical Theory 
(Refer to Figs. 7-29 and 7-30) 

The computer performs two major functions- 
serial bus communications and floppy disk control. 
Communication with the serial bus is accomplished 
by the serial bus interface. Interfacing with the 
floppy disk is accomplished by the read, write, track 
select, motor drive, timing, and optics circuits along 
with the drive unit itself. The computer communi- 
cates with these devices through the versatile inter- 
face adapter (VIA). The computer consists of the 
MPU, ROM, RAM, write logic, address decoder, 
VIA, and the serial bus interface. 

7.2.4.1 MPU 

UC4 is a 5502, 8-bit microprocessor. The 
microprocessor fetches an instruction from ROM or 
RAM and executes the instruction. The instruction. 



in turn, causes the microprocessor to alter data in 
RAM, internal registers, or registers in the VIAs. 
After completing each instruction, the MPU fetches 
the next instruction and the cycle continues. The 
rate at which the microprocessor executes instruc- ' 
tions is determined by the <I>1 clock present at pin 
37 of UC4. The <t>l clock is produced by the timing 
circuits (refer to Section 7.2.3 "Timing Electrical 
Theory"). The microprocessor, in turn, produces 
an inverted, nonoverlapping clock signal (i.e., <l>2) 
from the <^1 clock. The <^2 signal is present at pin 
39 of UC4. Two NOT gates, UC5A and UC5F, 
buffer the <^2 clock before it is sent to the VIAs 
(UC2 and UC3) and to the write logic. The </>2 sig- 
nal is used to synchronize write operations; there- 
fore, the ROM does not require the <t>2 signal. 

The nonmaskable interrupt (NMI, UC4, pin 6) 
is disabled by RIO and is not used. The ready line 
(RDY, UC4, pin 2) is held at a logic high by R9 and 
also is not used. 

There are three lines entering the microproces- 
sor that allow hardware devices in the VIC-1541 
to change the sequence of instructions executed by 
UC4. These lines are: set overflow (SO, pin 38), 
interrupt request (IRQ, pin 4), and reset (RST, 
in 40). When the set overflow line goes high, it 
sets the overflow bit in the status register internal 
to UC4. The sequence of instructions may be 
changed by testing the overflow flag using the BVC 
(branch if overflow clear) or BVS (branch if over- 
flow set) instructions. 
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Fig. 7-29. Block diagram of computer circuit. Model 1541. 
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When the interrupt request line goes low, the 
microprocessor calls the subroutine whose starting 
address is stored at locations FFFE(hex) (low byte) 
and FFFF(hex) (high byte) . FFFE(hex) contains FE(hex) 
and FFFF(hcx) contains 67(hcx)- These two bytes 
form the 16-bit address FE67(hex), which is the start- 
ing address of the interrupt routine. The IRQ line 
may be defeated or "masked" under software con- 
trol. 

When the RST line is pulled low, the micro- 



Fig. 7-30. Scliematic of computer 

processor executes the instructions whose starting 
address is located at FFFD(hex) (high byte) and 
FFFC(hex) (low byte). The address stored in these 
two locations is EAAO(hex). which is the address of 
the first instruction of the reset routine. The reset 
routine initializes the VIC- 1541. 

7.2.4.2 ROM 

UB4 and UB3 are 8K X 8 ROMs which to- 
gether form a 16K ROM. The ROMs contain in- 
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circuit, Model 1541. 

structions which make up a machine language pro- 
gram called the DOS (disk operating system). The 
ROMs are located between addresses COOO(hex) and 
FFFF(hcxi- Data is applied to the data bus (DO 
through D7) from the ROM when the CE line (pin 
20) goes low. The address inputs (AO through 
A12) determine which one of the 8192 bytes in the 
ROM will be applied to the data bus. While the CE 
line is high, the data outputs are tristated and 
essentially disconnected from the data bus. 



7.2.4.3 RAM 

The RAM is UB2, a 2K-byte RAM. The RAM 
is located between addresses (OOOO(hex)) and 
2047 (07FF(hex)) . Significant locations in RAM are: 

OOOO-OOFF Zero Page 

0100-OlFF Microprocessor Stack 

The zero page contains variables, pointers, and 
other data used by the DOS. The microprocessor 
stack is used for temporary storage of data. 
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When the MPU writes to the RAM, the data to 
be written is placed on the data bus (DO through 
D7) , the location that the data is to be written into is 
placed on the address bus (AO through A15), and 
the WE (write enable) and CS (chip select) lines are 
brought low. When the MPU reads from the RAM, 
the location to be read is placed on the address bus 
(AO through A15) and the CS line is brought low. 
Data Is then gated from the RAM to the data bus 
(DO through D7). 

7.2.4.4 Address Decoder 

The address decoder selects one of the devices 
listed in Table 7-7 when the address bus contains 
an address within the address range of the device. 



Tabic 7-7. Address Decoder Pau-ameters 



DEVICE 


ADDRESS RANGE (HEX) 


RAM, (UB2) 


0000-07FF 


VIA, Serial Bus (UC3) 


1800- 180F 


VIA, Disk Control (UC2) 


ICOO-ICOF 


ROM, Low (UB3) 


COOO-DFFF 


ROM, High (UB4) 


EOOO-FFFF 



UC6B and UC6C decode the ROM low and 
ROM high addresses. UC5D Is a NOT gate, which 
inverts A13 before it is applied to UC6B. UC6B 
enables UB3, the low ROM, when A15 = logic 1 
and A13 = logic 0. UC6C enables UB4, the high 
ROM, when A15 = logic 1 and A13 = logic 1. AO 
through A12 are decoded by the selected high or 
low ROM. Notice that A14 is not decoded, and It 
therefore does not affect the operation of the de- 
coder. The end result is two identical 16K blocks 
of ROM. Each of the ROM chips has two valid ad- 
dress ranges. One range is used with A14 = logic 
and the other range Is used with A14 = logic 1 as 
In Table 7-8. 



Table 7-8. ROM Images 





A14 = LOGIC 


A14 = LOGIC 1 


ROM, Low (UB3) 


8000-9FFF 


COOO-DFFF 


ROM, High (UB4) 


AOOO-BFFF 


EOOO-FFFF 



Data that Is read from address 8000(hex) is 
identical to the data read from address C000(i,ex). 
This must be so because both address the same 
location in the same ROM. The redundant 16K 
block between 8000(hcx) and BFFF(hcx) Is not nor- 



mally used. It Is just a by-product of the address 
decoder scheme. Notice that the read/write sig- 
nals are not decoded for ROM addresses. The 
VIC- 1541 hardware does not prevent a bus conflict 
between the microprocessor and the ROMs. The 
hardware design merely assumes any memory 
transfer at or above 8000(hex) is a read operation. 



CAUTION 

Never write to memory locations at or 
above 8000(heK). A bus conflict may occur, caus- 
ing permanent damage to UBS, UB4, or UC4. 



UC7, a BCD-to-decimal decoder, decodes the 
RAM and VIA address ranges. Address lines AlO, 
All, and A12 are connected to the A, B, and C 
inputs, respectively, of UC7. As a result, the out- 
puts of UC7 decode one of eight 1024-byte blocks. 
Address line A15 is applied to the D input of UC7. 
When the D Input is a logic 0, one of the through 
7 outputs will be active (i.e., logic 0). When the D 
input Is a logic 1 , outputs through 7 will be Inac- 
tive, effectively disabling UC7. Any address at or 
below 7FFF(hex) will enable UC7. Any address at or 
above 8000(hex) will enable the ROM array. 

As noted previously, UC7 can decode one of 
eight 1024-byte blocks of memory. Notice that 
UC7 does not decode A13 or A14. As in the ROM 
address decoder, this produces redundant Images 
of the 8K block decoded by UC7. Since two bits 
are not decoded, UC7 produces four identical 8K 
blocks of memory as opposed to the two Identical 
blocks produced by the ROM address decoder. The 
address ranges for each 8K block are as follows: 
0000-lFFF(hex|, 2000-3FFF,hex), 4000-5FFF,h,xi, 
and 6000-7FFF,hex). Writing to location 0000(hex| 
produces the same result as writing to locations 
2000(hex), 4000(i,ex), or 6000(hex)- The redundant 
ranges of 2000-3FFF(h.x), 4000-5FFF(hcx|, and 
6000 -7FFF (hex) are not normally used. UC6 and 
UC5 combine the and 1 outputs of UC7 to select 
the 2K RAM, UB2. Table 7-9 illustrates the RAM 
address range. The 2 through 5 outputs of UC7 
are not used. With four images being produced, 
this leaves the following locations not addressing 
any devices: 0800- 17FF(hexi, 2800-37FF,hex|, 
4800-57FF(i„x), and 6800-77FF,h,x). 
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Table 7-9. RAM Images 


A13=0. A13=l, 
A14 = A14 = 


A13 
A14 


= 0, 

= 1 


A13 
A14 


= 1, 
= 1 


RAM(UB2) OOOO-OSFF 2000-23FF 


4000 


-43FF 


6000 


-63FF 



The 6 output of UC7 enables the serial bus 
VIA, UC3. Notice that UC3 decodes AO through 
A3. A4 through A9 are not decoded, again pro- 
ducing redundant images. There are 64 images of 
the 16 VIA registers in the 1024-byte block enabled 
by UC7. There are also four images of each 1024- 
byte block that Is selected. This gives a total of 256 
images of the VIA registers. Typically, the serial 
bus registers are accessed at 1800-180F(hexi by 
the DOS. 

The 7 output of UC7 is used to enable the disk 
controller VIA, UC2. Again, this VIA has a total of 
256 redundant images. Typically, the disk control- 
ler VIA is accessed at lC00-120F(hex) by the DOS. 

7.2.4.5 Write Logic 

UC5B and UC6A form the write logic circuit. 
UC5B inverts the R/W (read/write) line from pin 
34 of UC4. The output of UC5B will be high during 
a write cycle and will be applied to NAND gate 
UC6A, together with the (t>2 signal from UC5F. 
The output of UC6A drives the WE (write/enable) 
line on the RAM chip UB2. The write logic for the 
VIAs is internal to the VIAs. Therefore, the R/W 
line and the <^2 signal are applied directly to the 
VIA chips. 

7.2.4.6 Serial Bus 

The serial bus circuits consist of UC3, UD3A, 
UAIA, UAIB, UAIE, UAIF, UBIA, UBIB, UBIE, 
UBIF, UD3B, and associated components. The 
serial bus circuits interface the computer with the 
serial bus and allow the VIC-1541 to communicate 
with the VIC 20/Commodore 64. The serial bus 
circuits also control the reset line for the VIC-1541 
computer. 

When power is first applied to the VIC-1541, 
C46 is in a discharged state producing a logic at 
the input of UD3B. The resulting logic out of 
UD3B drives the reset line for UC2 and UC4, caus- 
ing them to assume their initialized states. After a 
short period of time, C46 will be charged through 
R25, up to the logic threshold of UD3B. This 
causes the output of UD3B to change states, plac- 
ing the reset line high, albwing the computer to 



start execution of the DOS. If the VIC 20/Commo- 
dore 64 is reset, the reset line on the serial bus (pin 
6 of P3 and P2) will go low (logic 0) . This logic is 
inverted by UAIA and applied as a logic 1 to the 
input of UBIA, which discharges C46 to a logic 0. ' 
Subsequent action of the reset circuit is as described 
earlier. CR7 is provided to discharge C46 if power 
is momentarily removed from the VIC-1541. The 
reset circuits are active only during power-up of the 
VIC-1541 or the VIC 20/Commodore 64. 

The VIC-1541 serial bus is similar to the lEEE- 
488 bus (also known as GPIB or HPIB), but it is 
slower and does not use some of the control sig- 
nals. Like the IEEE-488 bus, the VIC-1541 bus 
may be interfaced with several peripherals, each 
having a unique address. All the peripherals are 
daisy-chained together. Daisy-chaining means the 
first peripheral is connected to the computer, the 
second peripheral is connected to the first, the third 
peripheral is connected to the second, and so on. 
Daisy-chaining is the reason the two serial bus 
connectors, P3 and P2, are wired in parallel. The 
users of the bus (e.g., VIC 20/Commodore 64, 
VIC-1541, printers) can be divided into three 
groups according to their activities at any given 
instant: controller, talker, and listener. 

Only the VIC 20/Commodore 64 may be a 
controller, talker, and a listener. The peripherals 
may be either talkers or listeners. The controller 
dictates bus commands to the peripherals which tell 
the addressed device whether to talk, listen, untalk, 
or unlisten. These bus commands are: 

Talk— Addresses a specific device and 
instructs the device to prepare to send data. 
Untalk— Addressed device is instructed to 
cease transmissions. 

Listen — Addressed device is instructed to 
prepare to receive data. 
Unlisten — Addressed device is instructed to 
ignore any further data transmissions. Device 
will wait for next command. 

These bus commands are sent as an 8-bit byte. 
Five of the bits are used for the address and the 
others are used for the command definition. A total 
of 28 devices may be addressed by the serial bus. 
However, even though the address range of the 
serial bus is 4 through 31, it can only drive five 
loads at any given time. 
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CAUTION 

Connecting more than five devices to the 
serial bus could result in permanent damage to 
the serial bus circuits. 



Applicable bus signals used by the VIC-1541 

are: 

SER CK — Primarily used to indicate that data 
is valid on the serial data line. Also used as a 
ready to send signal. 

SER DATA— Primarily used to carry data bits. 
Also used as cleared to send, EOI 
acknowledge, and handshaking signal. 
SER ATN — When false, serial data contains 
data to be transferred. When active, it indicates 
that the data bus contains a command. Only 
the controller may drive this line. 

All of these signals are active low signals. The 
signal lines are driven by open collector outputs, al- 
lowing all the peripherals to be write-ORable. That 
is, any or all of the devices may drive the bus lines 
at the same time. If any device pulls a bus line 
active (low), the result will be an active line. In 
order for a line to be inactive (high) , all peripherals 
must release the line to high. 

Refer to Fig. 7-31 for a typical data transmis- 
sion signal. Prior to TO, the bus is in its standby 
state, the serial clock line is held low by the talker, 
and the data line is held low by the listener. The 
SER ATN line is high, indicating the transmission to 



take place is data rather than a command. At TO, 
the talker signals "ready to send" by releasing the 
clock line. At Tl, the listener acknowledges the 
"ready to send" by signaling "clear to send." The 
listener signals "clear to send" by releasing the clock 
line to a logic high. If the listener is busy, it will not 
signal "clear to send." The time between TO and 
Tl is undefined and is determined by the listener. 
Within 200 microseconds, the talker pulls the clock 
line low at T2. At some time between T2 and T3, 
the talker places the least significant bit on the SER 
DATA line. Since the bus lines are active low, the 
data appears inverted. That is, a low represents a 
"true" bit. At T3, the clock line is released to logic 
1 , indicating to the listener that the data bit on the 
SER DATA line is valid. The talker holds this con- 
dition until T4, where the talker releases the data 
line to a logic 1 and pulls the clock line low. This 
sequence continues until T18. After clocking in the 
most significant bit at T17, the talker once again 
pulls the clock line low and releases the data line at 
T18. Now the talker is waiting for the handshake 
signal which occurs at T19. At T19, the listener 
pulls the data line low. After T19, the serial bus is 
back in its standby condition, as it was prior to TO. 
Throughout the transmission of this byte, the talker 
keeps control of the clock line. The talker has 
control of the data bus from T2 to T18 only. The 
rest of the time the listener uses the data line for 
handshaking. Data transfers continue in this fashion 
until the last byte to be transferred. The last byte 
to be transferred contains "end or identify" hand- 
shaking. 

The handshaking signal for "end or identify" 
takes place between Tl and T2 (refer to Fig. 7-32 
for "end or identify" information) . The talker signals 
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Fig. 7-31. Typical data transmission. 
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"end or identify" by not pulling the clock line low 
for at least 200 microseconds. After approximately 
200 microseconds, the listener acknowledges the 
"end or identify" at TIA by pulling the serial data 
line low. At TIB, the listener releases the SER 
DATA line to logic 1, informing the talker to trans- 
mit the last byte. At T2, the talker pulls the clock 
line low and the byte is transmitted. At some time 
after T19, the talker and the listener release the 
clock and data lines, respectively. These actions 
occur at T20. 

A bus command is transmitted in the same 
manner as bus data, except that the SER ATN line 
is pulled low during the transmission. When a bus 
command is being transferred, the VIC 20/Com- 
modore 64 is the bus controller and all the periph- 
erals on the line become listeners. After the bus 
command, a secondary address may also appear. 
The secondary address is optional and is used to 
control and specify a subchannel. After the bus 
command is issued, the addressed device assumes 
the role issued by the bus command. Usually, the 
VIC 20/Commodore 64 assumes the opposite 
role. For example, if a talk command is issued the 
computer assumes the role of the listener. All the 
devices on the bus that are not involved with the 
transfer of data release control of the bus lines and 
await the next command (i.e., SER ATN pulled 
low) . It is possible for the controller to issue a listen 
command to one peripheral and a talk command 
to another peripheral, causing data to be trans- 
ferred between two peripherals while the VIC 20/ 
Commodore 64 is free to perform other tasks. 
Such a possibility is difficult to accomplish, but the 
VIC-1541 bus is capable of doing so. 

UAIB is the line receiver for the serial clock 
line. The output of UAIB is entered into the serial 
bus VIA, UC3. When the VIC-1541 is a talker, it 



takes control of the serial clock line using port B, bit 
3 (pin 13, UC3) of the serial bus VIA. When pin 13 
of UC3 goes high, UBIE pulls the clock line active. 
UBl has open collector outputs. 

UAIE is the line receiver for the SER DATA ' 
line. The data is inverted and applied to the serial 
bus VIA. The SER DATA line is driven in the write 
mode by UBIF. The serial-to-parallel and parallel- 
to-serial conversions are performed by the soft- 
ware. 

UAIF is the line receiver for the SER ATN 
line. The output of UAIF is applied to pin 40 
of UC3, generating an interrupt to the computer. 
The output is also applied to pin 17 to allow the 
computer to sample the state of the SER ATN line. 
When the SER ATN line is active, the SER DATA 
line is pulled low by UD3A and UBIE. The 
VIC-1541 releases the data line by using the other 
input (pin 1) of the Exclusive OR gate, UD3A. 

El and E2 set the address of the VIC-1541. 
Refer to Chapter 1 for instructions on configuring 
El and E2. 

UC3 is a versatile interface adapter (VIA) con- 
taining two parallel ports, interrupt logic, and two 
16-bit counters, all of which are accessible to the 
computer through the data bus. 

7.2.4.7 Disk Controller VIA 

UC2, the disk controller VIA, has two 8-bit 
ports which are used to interface with the timing, 
read, write, encoder/decoder, track select, and 
optics circuits. UC2 also contains interrupt logic and 
two 16-bit counters that may be accessed by the 
computer. 

7.2.5 Track Select Electrical Theory 
(Refer to Figs. 7-33 and 7-34) 

The track select circuit consists of UCl, UDIB, 
UDIC, UDID, UDIE, and Q8 through Qll. UCl 




Fig. 7-32. End or identify. 
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Fig. 7-33. Schematic of track select circuit, Model 1541. 



pulls the selected Y(N) output low. To step inward 
(increasing track number), the four Y(N) lines must 
be clocked in ascending order (i.e., 1, 2, 3, 4, 1, 2 
. . . ). To step outward, the Y{N) lines must be 
clocked in descending order (i.e., 4, 3, 2, 1, 4, 3 
. . . ). Each of the Y(N) outputs is buffered by a 
NOT gate (UDIB through UDIE) and a transistor 
(Q8-Q11) configured as a common-emitter buffer. 
The windings of B2 (the stepping motor) form the 
collector loads for Q8-Q11. CR8-CR11 clip any 
overshoot produced by the inductive characteristics 
of the windings of B2. 

When a logic 1 is applied to pin 8 of UCl 
(ON/OFF line), the YO through Y3 outputs of UCl 
are enabled. When a logic is applied to pin 8 of 
UCl, the outputs are disabled and none of the 
Y(N) lines are driven. 

Internally, UCl buffers the enable signal for 
UDIA and applies this signal to the motor driver 
servo circuit. Since the motor enable and step 
enable controls are both accomplished with the 
same line, tracks can only be changed while the 
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Fig. 7-34. Block diagram of track select circuit, Model 1541. 

drive motor (Bl) is running. Table 7-10 illustrates 
the relationship between the ON/OFF, <^ SEL A, 
and <!> SEL B lines and the <^1, <l>2, i^3, <tA, and 
OFF/ON lines. 
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Table 7-5. Track Select Truth Table 



ON/OFF 


^SELA 


«SELB 


*1 


*2 


4>3 


1^4 


OFF/ON 


V 


X 


X 


+12 V 


+ 12V 


+ 12 V 


+ 12 V 


+5 V 


+5 V 


V 


ov 


V 


+ 12 V 


+ 12 V 


+ 12 V 


V 


+5 V 


+5V 


ov 


+ 12 V 




+ 12 V 


+ 12 V 


V 


+S V 


V 


+5 V 


+ 12 V 


+ 12 V 


V 


+ 12 V 


V 


+5 V 


+5V 


+5 V 


+ 12 V 


+ 12 V 


+ 12 V 


V 


V 



To get a more comprehensive understanding 
of the internal operation of UCl, see Section 7.1, 
"Advanced Theory, Model 1540." UCl is essen- 
tially a custom IC that contains the discrete ICs 
used in the 1540. Also see Appendix E. 

7.2.6 Drive Motor System Electrical 
Theory (Refer to Figs. 7-35 and 7-36) 

The purpose of the drive motor system is to 
maintain the disk at a constant speed. The drive 
motor system consists of the drive motor servo cir- 
cuit and the drive motor/tachometer. 
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Fig. 7-35. Bloclt diagram of drive motor system, Model 1541. 

7.2.6.1 Drive Motor/Tachometer 

The drive motor/tachometer contains a dc 
permanent magnet motor and a tachometer on 
a common shaft. The tachometer acts as a low- 
power ac generator. The voltage output of the 
tachometer increases with increasing drive speed 
and provides feedback to the drive motor servo 
circuit. This feedback contains motor speed infor- 
mation that the drive motor servo circuit uses to 
determine how hard to drive the motor. The drive 
motor servo circuit adjusts the motor current as 
necessary to maintain a constant speed of 300 rpm. 



This is necessary because each floppy disk may 
offer different mechanical loads to the motor, due 
to manufacturers' differences or age of the disk. 

7.2.6.2 Drive Motor Servo Circuit 

Tachometer information enters the drive mo- 
tor circuit at E4 and E5. This information, a sine 
wave, is rectified by the bridge rectifier consisting 
of CRl through CR4. Rl provides a load for the 
tachometer. The output of the rectifier is applied to 
pin 1 of ICl. 

ICl is the speed controller. Power is supplied 
through a low-pass filter (R3 and C5). C2 is also 
provided for filtering. R2, RIO, and VRl determine 
the speed of the floppy disk. VRl is used to cali- 
brate disk speed. C3 and C6 provide filtering. The 
output of ICl (pin 5) will increase if the voltage at 
pin 1 is less than the threshold set by VRl. Con- 
versely, the output at pin 5 will decrease if the volt- 
age at pin 1 is greater than the voltage set by VRl. 
The circuit will settle when the feedback at pin 1 is 
equal to the threshold set by VRl. The output of 
the speed controller (ICl, pin 5) is applied to the 
motor driver. 

The motor driver consists of Ql through Q4, 
R4 through R9, C4, and C7 through C9. Q2 is an 
inverting dc amplifier. C4 provides filtering. R4 lim- 
its base current. The combination of Ql, CR5, and 
R7 enables or disables Q2. A logic low at E2 turns 
off Ql, allowing Q2 to operate normally. A logic 
high at E2 turns on Ql, shutting off Q2 by shunting 
its base current to ground and thus shutting off the 
motor. Q4 is the final pass transistor. When its base 
is pulled low by Q2, through R6, it will conduct 
harder. As Q2 increases in conduction, Q4 will pro- 
portionately increase its own conduction. R9 and 
Q3 form a current limiter. As emitter current in Q4 
increases, the voltage drop across R9 increases. 
When the drop across R9 reaches approximately 
0.65 volt, Q3 will conduct. When Q3 starts con- 
ducting, it shunts some of the bias current for Q4 to 
the positive supply. Q3 will shunt enough bias for 
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Fig. 7-36. Schematic of drive motor system, Model 1541. 
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Q4 to maintain motor current at a safe level for Bl 
(the drive motor). C7 through C9, R5, and R8 
control the slew rate and noise of the motor driver. 
The collector of Q4 is tied to the drive motor/ 
tachometer to complete the servo loop. CI is pro- 
vided to bypass noise from the + 12-volt supply. 

7.2.7 Write Circuit Electrical 
Theory (Refer to Figs. 7-37 and 7-38) 

The write circuit consists of the following major 
blocks: write logic, bias switch, amp enable switch, 
differential write amp, and the diode switch. 

7.2.7.1 Write Logic 

The write logic consists of UAIC and UCl. 
UAIC inverts the write protect signal and applies 
this signal to UCl and to the disk controller VIA. 
When the output of UAIC is high, the write protect 
notch is uncovered. UCl gates the read/write line 
only when the write protect input (pin 6) is high. 
When gated, the B output of UCl, pin 2, is low. 
This line turns on the amp enable switch. Addition- 



ally, when writing is enabled, the B output of UCl, 
pin 40, is high; this is applied to the bias switch. For 
more information concerning UCl, see Appendix E. 

7.2.7.2 Bias Switch 

During a write operation, the bias switch ap- 
plies current through the bias winding (U1L2) in the 
read/write head. One side of the bias switch, Q6, 
drives the positive side of the bias winding. Q6 is 
gated into conduction by the input of UD2F, which 
is low when writing. The other side of the bias 
switch, Q7, drives the negative side of the bias 
winding. Q7 is driven into conduction by the input 
of UD2E, which is high when writing. Bias current 
flows through U1L2 via Q6, R51, Q7, CR12, and 
CR14 (both diodes are forward biased) . 

7.2.7.3 Amp Enable Switch 

The amp enable switch consists of Q3 and 
UD2B. A low is applied to UD2B while writing, 
driving Q3 into conduction. When Q3 is conduct- 
ing, power is applied to the differential write amp. 
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Fig. 7-37. Sclnematic of write circuit. Model 1541. 
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Fig. 7-38. Block diagram of write circuit, Model 1541. 

7.2.7.4 Differential Write Amp 

The differential write amp consists of UD2C, 
UD2D, Q4, and Q5. UD2C and UD2D are driven 
by the encoder/decoder and, in turn, drive the dif- 
ferential transistor pair, Q4 and Q5. When Q5 is 
conducting, Q4 is turned off. When Q4 is conduct- 
ing, Q5 is turned off. The outputs of the differential 
write amp are applied to the read/write head via 
the diode switch. 

7.2.7.5 Diode Switch 

The diode switch consists of CR15 and CR18. 
When in the write mode, the center tap of the 
read/write winding (UlLl) is at ground potential 



because of bias switch Q7 and CR14, When Q7 
goes into conduction, current flows through the 
read/write winding via either Q4, CR18, CR14, 
and Q7 or via Q5, CR15, CR14, and Q7, depend- 
ing upon the state of the differential write data from 
the encoder/decoder circuit. 

7.2.8 Read Circuit Electrical Theory 
(Refer to Figs. 7-37. 7-39, and 7-40) 

The read circuit senses and amplifies data from 
the floppy disk. The amplified data is checked for 
valid pulse widths to improve noise immunity. The 
output of the read circuit is a narrow pulse which 
occurs on both the rising and falling edges of the 
data. 

The read circuit does not care if the data is 
high or low. Only the positions of the transitions are 
significant. The data is divided into cells. If a transi- 
tion occurs at the beginning of a cell, the cell is 
interpreted as a logic 1. If no transition occurs, the 
cell is interpreted as a logic 0. 

The data is sensed by the read/ write head and 
applied to the first video amplifier (UF3) via the 
diode switch (see Fig. 7-37). When in the read 
mode, Q3, Q6, and Q7 are not conducting. CR16 
and CR17 are forward biased via the read/write 
winding (UlLl), CR14 (which is also forward bi- 
ased), and CR13 (a 5.2-volt zener diode). The 
cathodes of CR16 and CR17 are at approximately 
-1-6 volts, causing the data to be applied to the first 
video amplifier (UF3). The -l-6-volt bias is applied 
to the cathodes of CR18 and CR15. 
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Fig. 7-39. Block diagram of read circuit, Model 1541. 
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Fig. 7-40. Schematic of read circuit, Model 1541. 



Since Q3 is not conducting, R35 and R39 pull 
the anodes of CR18 and CR15 to ground, causing 
CR18 and CR15 to be reverse biased and isolating 
the write circuit from the read circuit. CR12 is also 
reverse biased, since the +6-volt bias on the cath- 
odes of CR16 and CR17 is applied to the cathode 
of CR12 via the read/write winding (UlLl) and 
the bias winding (U1L2) . 



The output of UF3, the first video amplifier 
(see Fig. 7-40), is applied to a low-pass filter 
formed by L9 through L12 and C45. C37 and C38 
block the dc offset out of UF3 to prevent the offset 
from disturbing the input bias to UF4. R16 and R36 
set a bias voltage of -F6 volts, which is filtered by 
C43 and C44 and applied to the input signal of 
UF4 via R18 and R17. The output of UF4 is ap- 
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plied to the comparator via C42, C39, R20, and 
R22. C42 and C39 block the dc offset out of UF4 
to prevent the offset from affecting the bias on the 
input signal of the comparator, UE4. A +6-volt 
bias is applied to the input signal of the comparator 
from R16 and R36 via R19 and R21. 

The output of the comparator is applied to the 
valid pulse detector (UD3C, UD4A, and UCl). 
UD4A, along with C34, R14, and R27, forms an 
edge detector. Pin 8 of UD3C will produce a 500- 
nanosecond active high pulse on rising edges of 
the comparator's output and will produce a 150- 
nanosecond active high pulse on falling edges of 
the comparator's output. The pulse out of UD3C 
is applied to UD4A, a single-shot multivibrator. 
UD4A produces an active low pulse which is ap- 
proximately 2.5 microseconds wide. A flip-flop in 
UCl is clocked on the trailing edge of the output 
pulse of UD4A. The output of the comparator must 
be maintained for at least 2.5 microseconds in 
order to be latched into the flip-flop. If a narrow 
noise pulse triggers this circuit, the output of the 
flip-flop will not change since the noise pulse will 
terminate before UD4A triggers the flip-flop in 
UCl. The output of UCl, pin 25, will reflect the 
data delayed by approximately 2.5 microseconds. 

The valid data out of the valid pulse detector 
part of UCl is applied to an edge detector consist- 
ing of UD3D and UD4B. UD3D operates the same 
as UD3C above. The pulses out of UD3D trigger 
UD4B, a single-shot multivibrator. UD4B produces 
a narrow pulse which represents transitions of the 
data. This output is applied to the timing circuit via 
UCl to synchronize the encoder/decoder clock, 
and to the encoder/ decoder, which will detect the 
data and perform a serial-to-parallel conversion. 
Notice that pin 5 of UD4A is connected to the 
read/write line, causing the valid pulse detector to 
be disabled during a write operation. 

The video amplifiers will often oscillate with no 
data in, but these oscillations are high enough in 
frequency that they seldom get past the valid pulse 
detector. 

7.2.9 Encoder/Decoder Electrical 
Theory (Refer to Fig. 7-41) 

The encoder/decoder is fully integrated into 
UCl on Models 1541 and 1542. The encoder/ 
decoder decodes the serial data which is applied to 
pin 21. Both data and sync information are sepa- 
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Fig. 7-41. Disk controller integrated circuit, Model 1541. 

rated internally. The separated data is converted to 
eight parallel bits which are available on pins 26, 
27, 29, 30, 31, 32, 34, and 35. Three sync signals 
are also provided: bit sync, pin 22; byte sync, pin 
39; and block sync, pin 37. In order to decode data 
the read/write input, pin 36, must be high. 

When encoding data, the read/write input, 
pin 36, and write protect input, pin 6, must both be 
high. When encoding data, eight parallel bits are 
applied to pins 26, 27, 29, 30, 31, 32, 34, and 35. 
The encoder/decoder converts this byte to serial 
data which is encoded into transitions. The differ- 
ential encoded data is available at pins 3 and 4. 
The bit sync and byte sync outputs are available 
during encoding. 

All timing for the encoder/ decoder is derived 
from the encoder/decoder clock, pin 17. The re- 
maining pins on UCl are dedicated to other disk 
controller functions. For more information concern- 
ing UCl see Appendix E and encoder/decoder 
theory for Model 1540, Section 7.1.9. 

7.2.10 Optics Circuit Electrical 
Theory (Refer to Figs. 7-42 and 7-43) 

The optics circuits consist of DSl on the case 
assembly; DSl, CRl, and Ql on the drive unit; 
and UDIF, R46, R45, R55, and R44 on the disk 
controller PC board. 

R55 provides current limiting for the power 
LED, DSl on the case assembly. R46 provides cur- 
rent limiting for CRl, the optical transmitter, on 
the drive unit. Both CRl on the drive unit and DSl 
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Fig. 7-42. Schematic of optics circuit, Model 1541. 



on the case assembly turn on as soon as the +5- 
volt line becomes active (power on). The optical 
receiver, Ql on the drive unit, is positioned under 
CRl in such a manner that the write protect notch 
is directly between them when the floppy disk is 
seated. Ql on the drive unit conducts {produces a 
logic 0) when the write protect notch is left uncov- 
ered (writing permitted). When the write protect 
notch is covered, Ql on the drive unit does not 
conduct (logic 1). The write protect output of the 



POWER 
LED 



optical receiver is available on pin 12 of P6 and 
is applied to the write circuit. UDIF drives the ac- 
cess/error LED. A high on the LED line causes 
DSl on the drive unit to illuminate. R45 limits the 
current through DSl. 

7.3 ADVANCED THEORY. 
MODEL 1542 

Model 1542 is closely related to Model 1541. 
This section covers the minor differences between 
Models 1541 and 1542. If you are troubleshooting 
Model 1542, please read section 7.2, "Advanced 
Theory, Model 1541," before proceeding. 

With only a few exceptions, the schematic for 
Model 1542 is identical to the schematic for Model 
1541; even the reference designators are the same. 
Only the computer circuit and the drive motor 
servo circuit differ. 
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Fig. 7-43. Block diagTam of optics circuit, Model 1541. 



7.3.1 Computer Circuit 

The computer's address decoder for the ROM, 
RAM, and VIAs have different reference designa- 
tors in Model 1542 than they did in Model 1541. 
UC5 on Model 1541 has been changed to UC6 
on Model 1542. UC6 on Model 1541 has been 
changed to UC7 on Model 1542, and UC7 on 
Model 1541 has been changed to UC8 on Model 
1542. For these circuits, the only change is the ref- 
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Fig. 7-44. RAM/VIA address decoder changes, Model 1542. 

UC6C 



UB4,PIN 20- 



1/4 74LS00 

9 

' - 



1 



uceB ^ 1 



UC6B 
1/4 74LS00 
MODEL 1541 



UC5D 
1/6 74LS04 



ADDRESS BUS 



UB3, PIN 20 



UC7 
1/4 74LS00 

UC7 
1/4 74LS00 



r-T ^^^^ 



T 



-•^3^4 8 -0<|. 

;7 1 



UC6D 
1/6 74LS04 



fee 



ADDRESS BUS 



MODEL 1542 

Fig. 7-45. ROM address decoder changes. Model 1542. 



erence designator, as even the pin numbers remain 
the same. This change is illustrated in Figs. 7-44 
and 7-45. 

The computer's write circuit changed from 
Model 1541 to Model 1542 (see Fig. 7-46). In 
addition to the reference designator changes, pins 1 
and 2 on the NAND gate {UC7, Model 1542) have 
been swapped. The inverted read/write line is ap- 
plied to pin 2 on Model 1542 instead of pin 1 on 
Model 1541. Also, the <l>2 signal is applied directly 
to the NAND gate from pin 39 of UC4 on Model 



1542 instead of going through the two buffers first 
as it did on Model 1541. Functionally, there is no 
difference between Models 1541 and 1542 con- 
cerning this change. 

The reset circuit on Model 1542 has been 
changed to provide a sharper edge to the reset sig- 
nal. An inverter with a Schmitt trigger input has 
been added between C46 and UD3B. Also, UD3B 
is configured as a noninverting buffer in Model 
1542 instead of being configured as an inverter in 
Model 1541 (see Fig. 7-47). 
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UC4, PIN 34 ; 



UC4, PIN 39 1 



UC4, PIN 34 



UC5A UC5F 
1/6 74LS04 1/6 74LS04 
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MODEL 1542 
Fig. 7-46. Write logic changes, Model 1542. 
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Fig. 7-47. Reset circuit changes, Model 1542. 



7.3.2 Drive Motor Servo Circuit 
(Refer to Figs. 7-48 and 7-49) 

The drive motor servo circuit in Model 1542 is 
drastically different from the drive motor servo cir- 
cuit used in Model 1541. Although input and out- 
put signals are the same, the two drive motor servo 
circuits use different ICs to control motor speed. 
The following discussion applies to the drive motor 
servo circuit on Model 1542 (Newtronics drive 
unit) . 

Tachometer information from the drive mo- 
tor/tachometer enters the drive motor servo circuit 



at E4 and E5. This information is applied to Rl and 
R2, which form a voltage divider as well as a load 
for the tachometer. From the voltage divider, the 
tachometer information is coupled to ICl, the gov- 
ernor, via coupling capacitor CI. ICl compares this 
information with a speed standard set by VRl, R3, 
R4, C2, and CIO. 

The output of ICl, pin 11, drives the motor 
control transistor TR2 via R7. TRl in turn drives 
the drive motor/tachometer. If the tachometer in- 
formation indicates that the motor is turning too 
slow, then ICl will drive TR2 harder. If, on the 
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DRIVE MOTOR SERVO CIRCUIT 



MOTOR/TACHOMETER 



©/motobS 



Other hand, the tachometer information indicates 
that the motor is turning too fast, ICl will reduce 
the drive current to TR2. TRl and RIO provide 
current limiting for the drive motor. When approxi- 
mately 1 ampere is being drawn by the motor 
through RIO and TR2, TRl will turn on, causing 
the drive current for TR2 to be shunted around the 
base-emitter junction of TR2 via TRl. The gover- 
nor is disabled (motor turned off) when pin 8 of ICl 
is high. When pin 8 of ICl is low, the governor is 
enabled (motor turned on). C3, C5, and R5 filter 
the -H2-volt supply line to ICl. R6, R8, C4, C6, 
and C7 sample motor current changes and provide 
this information to pins 10 and 12 of ICl. 



Fig. 7-48. Block diagram of drive motor servo circuit, 
ivlodel 1542. 
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Fig. 7-49. Sciiematic of drive motor servo circuit, Model 1542. 
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This appendix provides technical data for the 
VIC- 1541. Included in this appendix are an 
index, interconnect diagrams, schematics, 
parts layouts, and parts lists. 

The interconnect diagrams illustrate how the 
various connectors are arranged in the VIC-1541. 
When tracing a signal to a connector, the inter- 
connect diagram illustrates which subassembly is 
plugged into that connector. Once the subassembly 
is identified on the interconnect diagram, the sche- 
matic for that subassembly may be consulted. The 
signal-tracing process may then continue to the 
next schematic. The interconnect diagram is a 
means of linking the Individual schematics together. 

The block diagram is a composite simplified 
explanation of how the individual circuits are logi- 
cally arranged. 

The schematic diagrams illustrate how all of 
the components are electrically connected. Reading 
a schematic diagram can be an art in itself. Some 
people might not be able to get much information 
from a schematic, while those with a lot of experi- 
ence could get enough information from a sche- 
matic to almost make the rest of the information in 
this book redundant. If you are interested in learn- 
ing more about reading schematics, the following 
book is recommended: 



How to Read Schematics, 4th Ed., by Donald 
E. Herrington. Howard W. Sams & Co., 
1986. (Cat. No. 22457) 

The parts layouts are simply maps that can be 
used to locate a part in question. Although most 
parts are labeled on the PC board, these labels may 
become illegible due to dirt, wear, or age. If a refer- 
ence designator is illegible or a part is not labeled 
(such as motors or LEDs) , consult the appropriate 
parts layout. 

Like the parts layouts, the parts lists are pro- 
vided in the event that a part number or color code 
becomes illegible due to burns, dirt, or wear. If you 
cannot read a part number, consult the appropriate 
parts list. 

Section A.l provides an index to individual 
figures and lists contained in this appendix. 
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Fig. A-1. Block diagram, all models. 
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A.2 VIC-1541 
INTERCONNECT DIAGRAMS 
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Fig. A-2. Interconnect diagram, Model 1540. 
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Fig. A-3. Interconnect diagram. Models 1541 and 1542. 
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A.3 VIC-1541 SCHEMATICS 
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Fig. A-4. Disk controller 
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i 



schematic, Model 1540 . 
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Fig. A-4. Disk controller 
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schematic, Model 1540 (cont.) 
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Fig. A-5. Disk controller 
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schematic, Model 1541. 
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Fig. A-5. Disk controller 
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schematic, Model 1541 (cont.) 
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Fig. A-6. Disk controller 
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schemaac. Model 1542. 
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Fig. A-6. Disk controller 
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schematic, Model 1542 (cont.) 
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Fig. A-7. Case assembly, all models. 
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Fig. A-8. Drive unit schematic, Models 1540 and 1541. 
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Fig. A-10. Drive motor servo circuit, Models 1540 and 1541. 
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Fig. A-11. Drive motor servo circuit. Model 1542. 




Fig. A-12. Frame assembly, all models. 
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A.4 VIC-1 541 PARTS 
LAYOUTS 




Fig. A-13. Subassembly identification. Model 1540. 



208 APPENDIX A 




Fig. A-14. Subassembly identification, Model 154,1. 
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Fig. A-15. Subassembly identification. Model 1542. 
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Fig. A-17. Disk controller parts layout. Model 1541. 
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Fig. A-19. Case assembly parts layout, all models. 
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Fig. A-20. Drive unit parts layout, Model 1540. 

Fig. A-21. Drive unit parts layout, Model 1541. 
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Fig. A-23. Drive motor servo circuit parts layout, Models 1540 and 1541. 
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Fig. A-25. Frame assembly parts layout. Model 1540. Models 1541 and 1542. 
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A.5 MODEL 1 540 PARTS 
LIST 



A.5.1 Disk Controller PC Board 



DESIGNATOR 


DESCRIPTION 


VALUE/PART NUMBER 


CI 


Capacitor 


1.0 (<F, 50 V 


C2 


Capacitor 


47 1^. 16 V 


C3 


Capacitor 


0.1 


C4 


Capacitor 


1.0,iF, 50 V 


C5 


Capacitor 


47 16 V 


C6 


Capacitor 


0.1^ 


C7 


Capacitor 


0.1 ,iF 


C8 


Capacitor 


0.1^ 


C9 


Capacitor 


0.1 


CIO 


Capacitor 


68 pF 


Cll 


Capacitor 


0.1 itf 


C12 


Capacitor 


10 Mf, 25 V 


C13 


Capacitor 


0.1 (iF 


C14 


Capacitor 


0.1 ,iF 


C15 


Capacitor 


0.47 ^F, 35 V 


C16 


Capacitor 


680 pF 


C17 


Capacitor 


0.1^ 


CIS 


Capacitor 


0.1 


C19 


Capacitor 


0.1 ,f 


C20 


Capacitor 


0.1 nF 


C21 


Capacitor 


0.1 ^F 


C22 


Capacitor 


0.1 ,.F 


C23 


Capacitor 


3.3 (iF, 25 V 


C24 


Capacitor 


0.47 35 V 


C26 


Capacitor 


0.1 ^F 


C26 


Capacitor 


1000 pF 


C27 


Capacitor 


680 pF 


C28 


Capacitor 


330 pF 


C29 


Capacitor 


0.1 ;iF 


C30 


Capacitor 


0.1^ 


C31 


Capacitor 


0.1^ 


C32 


Capacitor 


0.1 ^F 


C33 


Capacitor 


150 pF 


034 


Capacitor 


0.1 ^F 


C35 


Capacitor 


0.1 (iF 


C36 


Capacitor 


0.1 ,<F 


C37 


Capacitor 


0.1 ,jF 


C38 


Capacitor 


0.1 ,iF 


C39 


Capacitor 


0.1 


C40 


Capacitor 


0.1 ^F 


C41 


Capacitor 


0.1 ,<F 


C42 


Capacitor 


0.1 (.F 


043 


Capacitor 


0.1 ,<F 


044 


Capacitor 


0.1 )iF 


045 


Capacitor 


0.1 liF 


046 


Capacitor 


0.1 ^F 


C47 


Capacitor 


0.1 ^F 


048 


Capacitor 


0.1 ,J 


049 


Capacitor 


330 pF 


050 


Capacitor 


680 pF 


051 


Capacitor 


6800 ^F, 25 V 


052 


Capacitor 


10,000 /f, 16 V 


C53 


Capacitor 


0.1 ^F 


054 


Capacitor 


0.1 /<F 


055 


Capacitor 


0.1 (iF 


056 


Capacitor 


100^, 15 V 


057 


Capacitor 


0.1 ;iF 



A.5.1 Disk Controller PC Board (cont.) 



DESIGNATOR 


DESCRIPTION 


VALUE/PART NUMBER 


CSS 


Capacitor 


.022 ttF 


C59 


Capacitor 


.022 fiF 


C60 


Capacitor 


0.1 fiF 


C61 


Capacitor 


0.1 fiF 


C62 


Capacitor 


4 .7 


C63 


Capdcitor 


1.0 fi? 


C64 


Capacitor 


0.1 fiF 


C65 


Capacitor 


220 /tF, 10 V 


CRl 


Bridge Rectifier 


8241 


CR2 


Diode 


1N4002 


CR3 


Bridge Rectifier 


8240 


CR4 


Diode 


1N4002 


CR5 


Zener Diode 


3.3 V 


CR6 


Diode 


1N4148 


CR7 




1N4148 


CR8 


Diode 


1N4148 


CR9 


Diode 


1N4148 


CRIO 


Diode 


1N4148 


CRll 




1N4148 


CR12 


Zcner Diode 


5.2 V 


CR13 


Diode 


1N4002 


CR14 


Diode 


1N4002 


CR15 




1N4002 


CR16 


Diode 


1N4002 


CR17 


Diode 


1N4002 


FX 


Fuse 


3AG 1 A250V 


Lll 


Inductor 


* 


12 


Inductor 


* 


L3 


Inductor 


* 


L4 


Inductor 


* 


L5 


Inductor 


* 


L6 


Inductor 


* 


L7 


Inductor 


* 


L8 


Inductor 


» 


L9 


Inductor 


* 


LIO 


Inductor 


* 


Lll 


Inductor 




L12 


Inductor 


* 


LIS 


Inductor 


«■ 


L14 


Inductor 


* 


L15 


Inductor 


* 


L16 


Inductor 


* 


Ql 


Transistor 


2SA952 


Q2 


Transistor 


2SC945 


Q3 


Transistor 


2SC945 


Q4 


Transistor 


2SC2001 


Q5 


Transistor 


2SC2001 


Q6 


Transistor 


2SC2001 


Q7 


Transistor 


2SC2001 


Q8 


Transistor 


2SA1015 


Q9 


Transistor 


2SA1015 


QIO 


Transistor 


2SA1015 


Qll 


Transistor 


2SA1015 


Rl 


Resistor, % W 


330 


R2 


Resistor, % W 


330 n 


R3 


Resistor, ^ W 


47 n 


R4 


Not Used 




R5 


Resistor, ^ W 


330 Q 


R6 


Resistor, ^ W 


1.0 kH 


R7 


Resistor, % W 


22 kO 


R8 


Resistor, % W 


91 n, 1.0% 
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A.5.1 Disk Controller PC Board (cont.) 



DESIGNATOR 


DESCRIPTION VALUE/PART NUMBER 


R9 


Resistor 


HW 


680 


RIO 


Resistor 


4W 


22 kO 


Rll 


Resistor 


HW 


1.10 kO 


R12 


Resistor 


HW 


9.10 kn 


R13 


Resistor 




9.10 kn 


R14 


Resistor 




2.2 kO 


R15 


Resistor 


IW 


2.2 kO 


R16 


Resistor 


IW 


220 Q 


R17 


Resistor 


tw 


220 Q 


R18 


Resistor 


IW 


150 


R19 


Resistor 


IW 


150 


R20 


Resistor 


J,W 


330 


R21 


Resistor 


IW 


3.0 kO 


R22 


Resistor 


JiW 


3.0 kO 


R23 


Resistor 


JiW 


3.0 kO 


R24 


Resistor 


■iiW 


510 


R25 


Resistor 


iw 


360 


R26 


Resistor 


iw 


2.2 kO 


R27 


Resistor 


iw 


470 


R28 


Resistor 




470 


R29 


Resistor 


iw 


22 kO 


R30 


Resistor 


iw 


360 


R31 


Resistor 


tw 


1.0 kO 


R32 


Resistor 


iW 


1.0 kO 


R33 


Resistor 


tw 


1.0 kO 


R34 


Resistor 


iw 


1.0 kO 


R35 


Resistor 


tw 


150 


R36 


Resistor 


iw 


150 


R37 


Resistor 


iw 


330 


R38 


Not Use 


d 




R39 


Resistor 


tw 


680 


R40 


Resistor 


iw 


680 


R41 


Resistor 




680 


R42 


Resistor 


iw 


630 


R43 


Resistor 


iW 


1.0 kO 


R44 


Resistor 


tw 


100 kO 


R45 


Resistor 


4W 


220 


R46 


Not Used 




R47 


Resistor 


tw 


470 


R48 


Resistor 




1.5 kO 


R49 


Resistor 


1.VJ 


100 


R50 


Resistor 


iw 


470 


R51 


Resistor 


tw 


2.2 kO 


R52 


Resistor 


tw 


2 2kn 


R53 


Resistor 


IW 


22 kO 


R54 


Resistor 


*w 


150 


R5S 


Resistor 


tw 


470 


R56 


Resistor 


K.W 


2 2ka 


R57 


Resistor 


4W 


470 


R58 


Resistor 


IW 


1.0 kO 


UA2 


1024 X 


4-Bit static RAM 


2114L3 


UA3 


1024 X 4-Blt Static RAM 


2114L3 


UABl 


Versatile Interface Adapter 


6522 


UAB4 


8K X 8 ROM 


235302-01 


UAB6 


8K X 8 ROM 


981229-01 


UB2 


1024 X 4-Bit Static RAM 


2114L3 


UBS 


1024 X 4-Bit Static RAM . 


2114L3 


UB6 


Hex Inverter 


74LS04 


UB7 


Quad 2-Input Pos. NAND 






Gate 




74LS00 


UB8 


BCD-to-Decimal Decoder 


74LS42 



A.5.1 Disk Controller PC Board (cont.) 



DESIGNATOR 


DESCRIPTION VALUE/PART NUMBER 


UCl 


Hex Schmitt-Trigger Inverter 


74LS14 


UC2 


13-lnput Pos. NAND Gate 


74LS133 


UC3 


Octal Bus Transceiver 


74LS245 


UC6 


Binary Presettable Counter/ 






Latch 


74LS197 


UC7 


Quad 2-Input Pos. NOR Gate 


7402 


UCD4 


Versatile Interface Adapter 


6522 


UCD5 


8-Blt Microprocessor 


6502 


UDl 


Hex Inverter Buffer/Driver 


7406 


UD2 


8-Blt Parallel Output Serial 






Shift Register 


74LS164 


UD3 


Parallel Load 8-Bit Shift 
Register with 






Complementary Outputs 


74LS165 


UE2 


Dual 2- to 4-Line Decoder/ 






Multiplexer 


74LS139 


UE3 


Binary Synchronous Up/Down 




Counter 


74LS191 


UE4 


Dual-D Flip-Flop 


74LS74 


UE5 


Quad 2-Input Pos. NOR Gate 


74LS02 


UE7 


Binary w/Clear Synchronous 
Up/Down Dual Clock 






Counter 


74LS193 


UF2 


Hex Inverter Buffer/Driver 


7406 


UF3 


Triple 3-Input Pos. NAND 






Gate 


74LS10 


UF4 


Binary w/Clear Synchronous 
Up/Down Dual Clock 






Counter 


74LS193 


UF5 


Quad 2-Input Pos. NAND 






Gate 


74LS00 


UF6 


Dual-D Flip-FIop 


74LS74 


UGl 


Hex Schmitt-Trigger Inverter 


74LS14 


UG2 


Quad 2-Input Exclusive-OR 






Gate 


74LS86 


UG3 


Dual Retriggerable Resettable 






Monostable Multivibrator 


9602 


UG4 


Hex Buffer/Driver 


7417 


UH4 


Comparator w/Open Collector 




Output 


LM311 


UH5 


Differential Video Amplifier 


NE592N 


UH7 


Differential Video Amplifier 


NE592N 


Yl 


Crystal 


16 MHz 



Values not available 



A.5.2 Drive Motor Servo Circuit 



DESIGNATOR 


DESCRIPTION 


VALUE/PART NUMBER 


CI 


Capacitor 


10 (<F, 35 V 


C2 


Capacitor 


4700 pF 


C3 


Capacitor 


0.033/.F, 100 V 


C4 


Capacitor 


0.47 /iF, 35 V 


C5 


Capacitor 


lO/iF, 35 V 


C6 


Capacitor 


10/jF, 3SV 


C7 


Capacitor 


0.47 ^F, 35 V 


C8 


Capacitor 


0.013 (iF, 10% 


C9 


Capacitor 


0.47 35 V 


CRl 


Diode 


1N4148 
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A.5.2 Drive Motor Servo Circuit (cent.) A.6.1 Disk Controller PC Board (cont.) 



DESIGNATOR DESCRIPTION VALUE/PART NUMBER 



CR2 Diode 1N4148 

CR3 Diode 1N4148 

CR4 Diode 1N4148 

CR5 Diode 1N4148 

ICl Speed Controller Sony 2463 

Ql Transistor 25C278B 

Q2 Transistor 25C2785 

Q3 Transistor 25A1015 

Q4 Transistor 25B569 

Rl Resistor 10 kO 

R2 Resistor 68 kO 

R3 Resistor 220 

R4 Resistor 3.3 kQ 

R5 Resistor 2.7 kO 

R6 Resistor 820 U 

R7 Resistor 10 kO 

R8 Resistor 0.68 D, 3 W 

RIO Resistor 3.32 kll 

VRl Variable Resistor 20 kO 



A.6 MODEL 1541 PARTS 
LIST 

A.6.1 Disk Controller PC Board 



DESIGNATOR 


DESCRIPTION 


VALUE/PART NUMBER 


CI 


Capacitor 


1.0,<F, 50 V 


C2 


Capacitor 


47,iF, 16 V 


C3 


Capacitor 


0.1 


C4 


Capacitor 


1.0,<F, 50 V 


CS 


Capacitor 


47(iF,16V 


C6 


Capacitor 


0.1 ,.F 


07 


Capacitor 


0.1 11? 


C8 


Capacitor 


0.1 ^F 


09 


Capacitor 


0.1 mF 


CIO 


Capacitor 


0.1 (iF 


CU 


Capacitor 


1.0 ^F 


C12 


Capacitor 


0.33 ;.F 


C13 


Capacitor 


220,iF, 25 V 


C14 


Capacitor 


1.0 iiF 


CIS 


Capacitor 


10 nF. 25 V 


C16 


Capacitor 


4700 (>F, 16 V 


C17 


Capacitor 


6800 pF, 25 V 


C18 


Capacitor 


0.1^ 


019 


Capacitor 


0.1^ 


C20 


Capacitor 


0.1 ;J= 


021 


Capacitor 


4.7 /<F 


022 


Capacitor 


0.1 ^F 


023 


Capacitor 


0.1 ,.F 


024 


Capacitor 


0.1 (<F 


025 


Capacitor 


0.1 ^F 


026 


Capacitor 


0.1 ^F 


027 


Capacitor 


0.1 l<F 


028 


Capacitor 


0.1 itf 


029 


Capacitor 


0.1 ^F 


030 


Capacitor 


0.1 iiF 



UtlsltjINA 1 UK 


DESCRIPTION 


VALUE/PART NUMBE 


C31 


Capacitor 


150 pF 


C32 


Capacitor 




C33 


Capacitor 






Capacitor 


680 pF 


C35 


Capacitor 




C36 


Capacitor 


330 '^F 


r^R 


Capacitor 


U.^/ fit, 6o V 


r^Q 


Capacitor 


f\ AH .,C '3n \7 

U.'i/ fit, Jo V 


rln 


Capacitor 


0.022 /iF 




Capacitor 


0.1 fiF 


C41 


Capacitor 


lUUU pr 


C42 


Capacitor 




C43 


Capacitor 




C44 


Capacitor 


O.O [iTf do V 


C45 


Capacitor 




C46 


Capacitor 


inn iiC 1 1^ \/ 
luu fir, 13 V 


C47 


Capacitor 






Capacitor 


0.1 /iF 




Bridge Rectifier 




CR2 






CR3 


Dridge Kectiiier 




CR4 




1N4002 




Zener Diode 




CR6 






CR7 








Diode 


1N4002 


CR9 


Diode 


1N4002 


CRIO 


Diode 


1N4002 


CRll 


Diode 


1N4002 


CR12 


Diode 


1N4148 




Zener Diode 


5.2 V 




Diode 


1N4148 


CR15 


Diode 


1N4148 


CR16 


Diode 


1N4148 


CR17 


Diode 


1N4148 


CR18 


Diode 


1N4148 


LI 


Inductor 


2.2 [iH 


L2 


Inductor 


* 


L3 


Inductor 




L4 


Inductor 




L5 


Inductor 






Inductor 


* 


L7 


Inductor 




L8 


Inductor 


100 fiH 


L9 


Inductor 




LIO 


Inductor 






Inductor 




L12 


Inductor 






Inductor 




L14 


Inductor 


* 


L15 


Inductor 


* 


L16 


Inductor 


* 


Ql 


Transistor 


A952 


Q2 


Transistor 


C945 


Q3 


Transistor 


25A1015 


Q4 


Transistor 


25A1015 


Q5 


Transistor 


25A1015 


Q6 


Transistor 


25A1015 


Q7 


Transistor 


25C945 


Q8 


Transistor 


25C2001 


09 


Transistor 


25C2001 
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A.6.1 Disk Controller PC Board (cont.) 



DESIGNATOR 


DESCRIPTION 


VALUE/PART NUM 


QIO 


Transis 


or 




25C2001 


Qll 


Transls 


or 




25C2001 


Rl 


Resisto 


, ».w 




47 


R2 


Resisto 


. IW 




1.0 i<n 


R3 


Reslstot 


, 




330 


R4 


Resistoi 


, iW 




220 


R5 


Reslstot 


. HW 




1.0 1<0 


R6 


Resistot 


,%w 




1.0 kO 


R7 


Resistoi 


, liw 




1.0 kO 


R8 


Resistoi 


. iiw 




I.Oka 


R9 


Resistoi 


, HW 




2.0 kn 


RIO 


Resistoi 


, HW 




2.0 kO 


Rll 


Resistoi 


, iw 




2.2 kO 


R12 


Resistoi 


, <,W 




22 kO 


R13 


Resistot 


, iw 






R14 


Resistoi 


, 4W 




360 


R16 


Resistoi 


, itw 




200 


R17 


Resistot 


, HW 




150 


R18 


Resistoi 


, iw 




150 


R19 


Resistot 


, iw 




360 


R20 


Resistoi 


, itw 




470 


R21 


Resisto 


, iw 




2.2 kO 


R22 


Resistot 


, iw 




470 


R23 


Resistot 


, iw 




330 


R24 


Resistot 


, iw 




360 


R25 


Resistot 


, tw 




1.0 kO 


R26 


Reslstot 


. tw 




2.0 kO 


R27 


Resistot 


, V.W 




510 


R28 


Resistot 


, tw 




100 


R29 


Resistoi 


, HW 




150 


R30 


Reslstot 


. IW 




470 


o^i 


Resistoi 


. HW 




330 


R32 


Resistot 


,<.w 




2.2 kO 


R33 


Resistoi 


. 4W 




2.2 kO 




Reslstot 


,%w 




2.2 kO 




Resistot 


, (.w 




22 kO 




Reslstot 






220 




Resistot 


. <.w 




470 




Resistoi 


, iw 




470 


R^n 


Resistoi 


, iw 




22 kO 




Reslstot 


.HW 




1 5kO 




Resistoi 


, <,w 




470 




Resistoi 


, iw 




680 




Reslstot 


, iw 




1.0 kO 




Resistoi 


, 




100 kO 


pT; 


Resistot 


, HW 




150 


R4fi 


Resistot 


, «.w 




150 


DA7 


Resistoi 


, iw 




680 


R48 


Resistot 


, iw 




680 


R49 


Resistot 


, 




680 


R50 


Resistoi 


, iw 




680 


R51 


Resistot 


, «,w 




91 Q, 1% 


R52 


Resistot 


, V.W 




22 kO 


R53 


Resistot 


, HW 




910 kO 


R54 


Resistot 


, ?.w 




910 kO 


R55 


Resistot 


, 




220 


UAl 


Hex Schmitt-Ttiggcf Inveitei 


74LS14 


UBl 


Hex Invertet Buffet/Drivet 


7406 


UB2 


2K X 8 


RAM 




2016 


UB3 


8K X 8 


ROM 




235302-01 


UB4 


8K X 8 


ROM 




901229-03 



A.6.1 Disk Controller PC Board (cont.) 



DESIGNATOR 


DESCRIPTION VALUE/PART NUMBER 


UCl 


Logic Array 


325572-01 


UC2 


Vetsatlle Interface Adapter 


6522 


UC3 


Versatile Interface Adapter 


6622 


UC4 


S-Blt Miciopiocessot 


6502 


UDl 


Hex Inverter Buffer /Driver 


7406 


UD2 


Binary w/Olear Synchronous 






Up/Down Dual Oteck 






Counter 


74LS193 


UD3 


Quad 2-Input Exclusive-OR 






Gate 


74LS86 


UD4 


Dual Retriggerable Resettable 






Monostable Multivibrator 


9602 


UD5 


Binary Presettable Counter/ 






Latch 


74LS197 


UE4 


Comparator w/Open Oollecto 






Output 


LM311 


UE6 


Binary w/Clear Synchronous 






Up/Down Dual Clock 






Counter 


74LS193 


UF3 


Differential Video Amplifier 


NE592N 


UF4 


Differential Video Amplifier 


NE592N 


Yl 


Crystal 


16 MHz 


* Values not available 




A.6.2 Drive Motor Servo Circuit 


DESIGNATOR 


DESCRIPTION VALUE/PART NUMBER 


01 


Capacitor 


10 ^F, 35 V 


C2 


Capacitor 


4700 pF 


C3 


Capacitor 


0.033 ^F, 100 V 


C4 


Capacitor 


0.47 iiF. 35 V 


C5 


Capacitor 


10/iF, 3SV 


C6 


Capacitor 


10 ^F, 35 V 


07 


Capacitor 


0.47 jiF, 35 V 


08 


Capacitor 


0.013^, 10% 


09 


Capacitor 


0.47 (.F, 35 V 


ORl 


Diode 


1N4148 


CR2 


Diode 


1N4148 


0R3 


Diode 


1N4148 


CR4 


Diode 


1N4148 


0R5 


Diode 


1N4148 


101 


Speed Controller 


Sony 2463 


Ql 


Transistor 


2502785 


Q2 


Transistor 


25C2785 


Q3 


Transistor 


25A1015 


Q4 


Transistor 


25B569 


Rl 


Resistor 


10 kO 


R2 


Resistor 


68 kO 


R3 


Resistot 


220 


R4 


Resistot 


3.3 kO 


R5 


Resistot 


2.7 kO 


R6 


Resistot 


820 


R7 


Resistot 


lOkfl 


R8 


Resistot 


0.68 0, 3 W 


RIO 


Resistor 


3.32 kO 


VRl 


Vatiable Resistot 


20 kO 
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A.7 MODEL 1542 PARTS 
LIST 



A.7.1 Disk Controller PC Board 



DESIGNATOR 


DESCRIPTION 


VALUE/PART NUMBER 


CI 


Capacitor 


1.0 50 V 


C2 


Capacitor 


47 ^F, 16 V 


C3 


Capacitor 


0.1 (iF 


C4 


Capacitor 


1.0^, 50 V 


C5 


Capacitor 


47 iJ=, 16 V 


C6 


Capacitor 


0.1 )»F 


C7 


Capacitor 


0.1 ii¥ 


C8 


Capacitor 


0.1 11? 


C9 


Capacitor 


0.1 (iF 


CIO 


Capacitor 


0.1 ,iF 


CU 


Capacitor 


1.0 /iF 


C12 


Capacitor 


0.33 (<F 


C13 


Capacitor 


220 /■F, 25 V 


C14 


Capacitor 


1.0 |iF 


C15 


Capacitor 


10^, 25 V 


C16 


Capacitor 


4700 /iF, 16 V 


C17 


Capacitor 


6800 ^F, 25 V 


C18 


Capacitor 


0.1 ^F 


C19 


Capacitor 


0.1 ,<F 


C20 


Capacitor 


0.1 ,<F 


C21 


Capacitor 


4.7 ^F 


C22 


Capacitor 


0.1 ,,F 


C23 


Capacitor 


0.1 /iF 


C24 


Capacitor 


0.1 /iF 


C25 


Capacitor 


0.1 ,J= 


C26 


Capacitor 


0.1 ,iF 


C27 


Capacitor 


0.1 ,iF 


C28 


Capacitor 


0.1 (iF 


C29 


Capacitor 


0.1 ^F 


C30 


Capacitor 


0.1 /iF 


C31 


Capacitor 


150 pF 


C32 


Capacitor 


330 pF 


C33 


Capacitor 


680 pF 


C34 


Capacitor 


680 pF 


C35 


Capacitor 


0.1 ,iF 


C36 


Capacitor 


330 pF 


C37 


Capacitor 


0.47 /iF, 35 V 


C38 


Capacitor 


0.47 ,iF, 35 V 


C39 


Capacitor 


0.022 iiF 


C40 


Capacitor 


0.1 ,iF 


C41 


Capacitor 


1000 pF 


C42 


Capacitor 


0.022 i,T 


C43 


Capacitor 




C44 


Capacitor 


3.3;iF, 25 V 


C45 


Capacitor 


680 /iF 


C46 


Capacitor 


100 (iF, 15 V 


C47 


Capacitor 


0.1 (.F 


C48 


Capacitor 


0.1 (iF 


CRl 


Bridge Rectifier 


8241 


CR2 


Diode 


1N4002 


CR3 


Bridge Rectifier 


8240 


CR4 


Diode 


1N4002 


CR5 


Zener Diode 


3.3 V 


CR6 


Diode 


1N4148 


CR7 


Diode 


1N4O02 


CR8 


Diode 


1N4002 


CR9 


Diode 


1N4002 



A.7.1 Disk Controller PC Board (cont.) 



DESIGNATOR DESCRIPTION VALUE/PART NUMBER 



CRIO 


Diode 


1N4002 




Diode 


1N4002 


CR12 


Diode 


1N4148 


CR13 


Zener Diode 


5.2 V 


CRM 


Diode 


1N4148 


CR15 


Diode 


1N4148 




Diode 


1N4148 


CRl 7 


Diode 


1N4148 


CR18 


Diode 


1N4148 




Inductor 


2.2 ^iH 


I ^ 


Inductor 






Inductor 


« 


L4 


Inductor 


■M- 


L5 


Inductor 




L6 


Inductor 


* 


L7 


Inductor 




L8 


Inductor 




L9 


Inductor 




LIO 


Inductor 


* 


Lll 


Inductor 


* 


L12 


Inductor 




L13 


Inductor 


» 


L14 


Inductor 


■N- 


L15 


Inductor 


-K- 


H6 


Inductor 


* 




Transistor 




no 


Transistor 


C945 




Transistor 


25A1015 


Q4 


Transistor 


25A1015 




Transistor 


25A1015 


Q6 


Transistor 


25A1015 


Q7 


Transistor 


25C945 




Transistor 


25C2001 


Q9 


Transistor 


25C2001 


QIO 


Transistor 


25C2001 


Qll 


Tran^stor 


25C2001 




Resistor, ^ W 


47 U 


R2 


Resistor, %VJ 


1.0 kn 


R3 


Resistor, % W 


330 n 


R4 


Resistor, 


220 


R5 


Resistor, ^ W 


1.0 kO 


R6 


Resistor, ¥iW 


1.0 kO 




Resistor, ^ W 


1.0 kQ 


R8 


Resistor, ^ W 


1.0 kO 


R9 


Resistor, % W 


2.0 kn 


RIO 


Resistor, W 


2.0 kO 


Rll 


rvesisior, 74 " 




R12 


Resistor, % W 


22 kn 


R13 


Resistor. 1* W 




R14 


Resistor, % W 


360 


R16 


Resistor, ^ W 


200 


R17 


Resistor. % W 


150 


R18 


Resistor, % W 


150 


R19 


Resistor. 1^ W 


360 


R20 


Resistor. % W 


470 


R21 


Resistor, % W 


2.2 kO 


R22 


Re^stor. It W 


470 


R23 


Resistor. % W 


330 


R24 


Resistor, % W 


360 


R25 


Resistor, % W 


1.0 kO 


R26 


Resistor, % W 


2.0 kO 
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A.7.1 Disk Controller PC Board (cont.) 



DESIGNATOR 


DESCRIPTION VALUE/PART NUMBER 


R27 


Resistor, % W 


510 


R28 


Resistor, t W 


100 


R^n 


Resistor, % W 


160 


no? 


Resistor, 4 W 


470 


R31 


Resistor, % W 


330 




Resistor, i W 


2.2 kO 


R33 


Resistor, % W 


2.2 kO 


R34 


Resistor, % W 


2.2 kO 


R35 


Resistor, 1 W 


22 kO 


R36 


Resistor, 4 W 


220 


R37 


Resistor, V. W 


470 


R38 


Resistor. % W 


470 


R39 


Resistor, 1, W 


22 kO 


R40 


Resistor, 4 W 


l.BkO 


R41 


Resistor, j, W 


470 


R42 


Resistor, V, W 


680 


R43 


Resistor, J, W 


1.0 kO 


R44 


Resistor, V, W 


100 kO 


R45 


Resistor, 1 W 


150 


R46 


Resistor, J, W 


150 


R47 


Resistor, % W 


680 


R48 


Resistor, J, W 


680 


R49 


Resistor, t W 


680 




Resistor, t W 


680 


R51 


Resistor, i W 


910, 1% 


R52 


Resistor, J, W 


22 kO 


R53 


Resistor, j. W 


910 kO 


R54 


Resistor, i W 


910 kO 


R55 


Resistor, 4 W 


220 


UAl 


Hex Schmltt-Trigger Inverter 


74LS14 


UBl 


Hex Inverter Buffer/Driver 


7406 


UB2 


2K X 8 RAM 


2016 


UB3 


8K X 8 ROM 


235302-01 


UB4 


8K X 8 ROM 


901229-05 


UCl 


Logic Array 


325572-01 


UC2 


Versatile Interface Adapter 


6522 


UC3 


Versatile Interface Adapter 


6522 


UC4 


8-Bit Microprocessor 


6502 


UC6 


Hex Inverter 


7713 


UC7 


Quad 2-Input Pos. NAND 






Gate 


74LS00 


UC8 


BCD-to-Decimal Decoder 


74LS42 




Hex Inverter Buffer/Driver 


7406 


UD2 


Binary w/Clear Synchronous 
Up/Down Dual Clock 






Counter 


74LS193 


UD3 


Quad 2-Input Exclusive-OR 






Gate 


74LS86 


UD4 


Dual Retrtggerable Resettable 






Monostable Multivibrator 


9602 


UD5 


Binary Presettable Counter/ 






Latch 


74LS197 


UE4 


Comparator w/Open Collector 




Output 


LM311 


UE6 


Binary w/Clcar Synchronous 
Up/Down Dual Clock 






Counter 


74LS193 


UF3 


Differential Video Amplifier 


NE592N 


UF4 


Differential Video Amplifier 


NE592N 


Yl 


Crystal 


16 MHz 


* Values not available 



A.7.2 Drive Motor Servo Circuit 



GNATOR 


DESCRIPTION 


VALUE/PART NUMBER 


CI 


Capacitor 


1.0 /iF, 50 V 


C2 


Capacitor 


10 (iF, 35 V 


C3 


Capacitor 


10 (tF, 35 V 


C4 


Capacitor 


0.47 ^, 50 V 


C5 


Capacitor 


10 (iF, 35 V 


C6 


Capacitor 


0.068 (<F, 50 V, 






10% 


C7 


Capacitor 


2.2 )iF, 50 V 


C8 


Capacitor 


0.47 (iF, 50 V 


C9 


Capacitor 


100 pF, 50 V, 






10% 


CIO 


Capacitor 


0.033 /iF, 100 






V, 10% 


ICl 


Governor 


LAG 570 


Rl 


Resistor 


1.0 kO 


R2 


Resistor 


1.0 kO 


R3 


Resistor 


5.1 kO, 3% 


R4 


Resistor 


68 kO, 1% 


R5 


Resistor 


100 


R6 


Resistor 


3.3 kO 


R7 


Resistor 


820 


R8 


Resistor 


2.7 kO 


R9 


Resistor 


150 


RIO 


Resistor 


0.68 0, 3 W 


Rll 


Resistor 


5.6 kO 


TRl 


Transistor 


2SB633E 


TR2 


Transistor 


2SA733 


VRl 


Variable Resistor 


20 kO 



APPENDIX B 

Fabrication of 
Video Detector 



Materials Required 

• One set of meter leads 

• One capacitor, 0.01 nF, 50 V 

• One resistor, 1.0 kQ, 10%, V4W 

• One diode, 1N4148 or equivalent 
Equipment and Supplies 

• Knife 

• Soldering iron 
Preparation 

1. Cut meter leads as shown in Fig. B-1: 



• Wire cutters 

• Needle-nose pliers 

• Heat shrink tubing, 14 inch 

• Heat shrink tubing, inch 

• Solder, 60/40 resin core 

• Scale (ruler) 

• Ohmmeter 

• String or two wire ties 



NOTE: 

STRIP OFF INSULATION 

3/16" FROM BOTH SIDES OF CUT. 




Fig. B-1. Preparation, step 1. 
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2. Prepare diode as shown in Fig. B-2; 



3/16' «H h- -H H 3/16- 

Fig. B-2. Preparation, step 2. 
3. Prepare resistor as shown in Fig. B-3: 



3/16' 



■.- -J [— 3/16" 



Fig. B-3. Preparation, step 3. 
4. Tin all leads on resistor, diode, and meter leads. 
Assembly 

1. Slide 1 ^-inch length of "i-inch heat shrink tubing onto red meter lead as shown in Fig. B-4. 
Do not shrink the tubing at this time. 




3- LENGTH OF HEAT SHRINKABLE 

RED METER LEAD TUBING (DS") 

Fig. B-4. Assembly, step 1. 



2. Solder diode, resistor, and remaining end of meter lead together as shown in Fig. B-5. Note proper 
polarity of diode. 




REMAINING END OF 
RED METER LEAD 



Fig. B-5. Assembly, step 2. 
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3. Slide heat shrink tubing over diode and resistor, leaving one lead of resistor exposed, and then shrink 
the tubing. See Fig. B-6. 




I 

j Fig. B-6. Assembly, step 3. 

I 4. Solder capacitor and black meter leads as shown in Fig. B-7. Tie meter leads where shown. 




TIE HERE SOLDER SOLDER 

HERE HERE 

Fig. B-7. Assembly, step 4. 



5. Slide a 2-inch length of 14-inch heat shrink tubing over capacitor and then shrink the tubing. See 
Fig. B-8. 




Fig. B-8. Assembly, step 5. 



APPENDIX C 

MOS Handling 
Precautions 



When handling the controller board or any 
of the MOS ICs used in the VIC-1541, 
you must be aware of the possible dam- 
age to the MOS ICs from static discharge. 

A static charge of only several hundred volts is 
enough to cause permanent damage to a MOS IC. 
It is not uncommon for the human body to accu- 
mulate tens of thousands of volts of static charge. 
The following precautions will help to reduce dam- 
age caused by static charges: 

• Avoid wearing synthetic material when 
servicing the VIC-1541. 

• Do not service the VIC-1541 in a room 
with carpeting on the floor. 

• The use of conductive floor mats and wrist 
straps is advised (if possible) . 



• Before handling the PC board, touch a 
ground such as a shop ground or a cold 
water pipe for 30 to 60 seconds in order to 
discharge any static charge in your body. 
Also touch any tools being used or 
antistatic devices (i.e., conductive foam 
rubber or conductive packaging tubes) to 
the same ground. 

• Avoid touching the pins of the ICs as much 
as possible. 

• After removing a MOS IC for 
troubleshooting purposes, place the IC into 
conductive foam until it is to be reinstalled. 

• When replacing MOS ICs, always ground 
conductive packaging to shop ground or 
cold water pipe before handling the IC. 
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APPENDIX D 

Standard IC 
Pin Numbers 



Locations of IC pin numbers are illustrated in 
Figs. D-1 through D-9 below. This number- 
ing system is standard throughout the elec- 
tronics industry and is not unique to the VIC- 1541. 



8 7 6 5 

.nnnn 



■uuuu 

12 3 4 
Fig. D-1. 8-pin dual in-line packoQe. 



14 13 12 11 10 9 8 



■ uuuuuuu 

1 2 3 4 5 6 7 
Fig, D-2. 14-pin dual in-iine package. 



16 IS 14 13 12 11 10 9 

nnnririnnn 



16 PIN DIP 



uuuuuuuu 

1 2 3 4 5 6 7 8 
Fig. D-3. 16-pin dual in-iine padtage. 



18 171615 14 13 12 11 10 

nnnnnnr\nn 



uuuuuuuua 

1 23456789 
Fig. D-4. 18-pin dual in-line package. 



2019 18 1716 15 14 13 12 11 

r\nr\r\r\nr\rtr\r\ 



UUUUUUUUULT 

123456789 10 
Fig. D-5. 20-pin dual in-line package. 



24 23 22 21 20 19 18 17 16 15 14 13 

rKiaoannooooQ 



JUUUUUUUUUUU 

1 2 3 4 5 6 7 8 9 10 11 12 
Fig. D-6. 24-pin dual in-line package. 
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28 27 26 25 24 23 22 21 20 19 18 17 16 15 

nnnnnnnnnorini-in 



28 PIN DIP 



uuuuuuuuuuuuuu 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 



10 987654321 

nr\r\r\CM-\rtnnr\ 



Fig. D-9. 10-pin single in-line package. 



Fig. D-7. 28-pin dual in-line package. 



40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 

noDxaanonnoooaoQiKiQQa 



"uuuuuuuuuuuuuuuuuuuu 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 



Fig, D-8. 40-pin dual in-line package. 



APPENDIX E 

Description of Disk 
Controller IC 




hen Commodore upgraded the VIC- 
1541 from Model 1540 to Model 1541, 
they created a custom integrated circuit. 



This integrated circuit (UCl, Models 1541 and 
1542) reduces power consumption, heat, and pro- 
duction costs. The pin description of this integrated 
circuit is illustrated in Fig. E-1. 
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Fig. E-1. Disit controller integrated circuit, pinouts. 



A block diagram of this disk controller inte- 
grated circuit is shown in Fig. E-2. 

Internally, this integrated circuit contains es- 
sentially the same circuit that is used in the 1540. 
Table E-1 lists the parts that are integrated into the 
new disk controller integrated circuit. For theory of 
operation of these parts, refer to the theory of oper- 
ation for Model 1541 (Chapter 7, Section 7.2). 
The encoder/ decoder track select and read circuits 
are affected by this integrated circuit. 



Table E-1 . Parts Integrated into UCl 
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Fig. E-2. 



Disk controller integrated circuit, block diagram. 
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